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ADVERTISEMENT. 

T he Committee appointed liy the 'Rt.yeil Sodyy 
to dired the puhlicatioa of the 
^rdnfaiims, take this opportunity to aapiaint the 
public, that it fully appears, as well from the council- 
books and journals of the Society, as from repeated 
declarations, which have been made in leveial lor- 
mcr ‘Tranjablions, that the printing of them was al- 
ways, from time to time, the fingle ad ol the rc- 
fpedivc Secretaries, till the Forty-fevcnih Volume. 
And this information was thought the naore neceflary, 
not only as it has been the common opinion, that they 
were publiflted by the authority, and lUidcr the dit- 
rcdlion, of the Society itfclf} but alfo, hecaufe fevcml 
authors, both at home and abroad, have in their writ- 
ing called them the “franfaifiofu the Royal Spctofy. 
VAiercas in truth the Society, as a body, never did 
intcreft thcmfclves any further in their publication, 
than by occafionally recommending the revival of 
them to fomc of their fecretaries, when, from the par- 
ticular circumftances of their affairs, the ^rmfaBms 
had happened for any length of time to be intermitted. 
And this feems principally to have been done with a 
view to fatisfy the public, that their ufual meetings 
were then continued for the improvement of knovv- 
ledge, and btmeSt of mankind, the great ends of their 
firft inffkution by the Royal Charters, and which they 
have ever fince fteadily j^rfoed. 

But the Society being of late years greatly inlarged, 
and their communications more numerous, it was 
thought advifetble, that a Committee of disk Mem- 
bers Ihould be appointed to rcconfidcr the papers read 
before them, and feledi: out of them fuch, as they 
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Hiould judge moft proper for publication in the future 
l.mifaBions ■, which was accordingly done up m the 
26th of March 1752. And the grounds of iheii-ehoicc 
arc, and will continue to be, the inipoitaru. e or fingu- 
larity of the fubjedls, or the advantageous manner of 
treating them; without pretending to aniwer for the 
certainty of the fails, or propriety of the reafonings, 
contained in the feveral papers fo publiflicd, which 
rouft ftill reft on the credit or judgment of their rc- 
fpedive authors. 

It is likcwife neceflary on this occafion to remark, 
that it is an eftabliflied rule of the Society,^ to which 
they will always adhere, never to give their opinion, 
as a body, upon any fubjedt, either of nature or art, 
that comes before them. And therefore the thanks, 
which are frequently propofed from the cliair, to be 
given to th€ authors of fuch papets, as a«s road at 
their accuftomed meetings, or to tlie perfons, through 
whofe hands they receive them, are to be confidcred 
in ho other light, than as a matter of civility, in re- 
turn for the relpedt fhewn to the Society by thofe 
communications. The like alfo is to be faid wjth 
regard to the feveral projc<!ft8, inventions, and curio- 
fities of various kinds, which are often exhibited to 
the Society 5 the authors whereof, or thole who cx- 
iiibit them, frequently take the liberty to report, and 
even to certify in the public news-papers, that they 
have met with the higheft applaufc and approbation. 
And therefore it is hoped, that no regard will here- 
after be paid to fuch reports, and public notices ; 
which in fome inftances have been too liglftlj cre- 
dited, to the di (honour of the Society. 
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PHILOSOPHICAL 

TRANSACTIONS. 


Received January 24, 1 768, 

I, An Account of the Eruption of Mount 
Vcfuvius, in 1767: In a Letter to the 
Earl of Morton, Preftdent of the Royal 
Society^ from the Honourable William 
Hamilton, Eh Majefys Envoy Extra- 
ordinary at Naples* 

Naples, Decembers^ 1767. 


My Lord, 

Read Feb. n.rf^HE favourable reception, which my 
JL account of laft year’s eruption of 
Mount.Vefuvius met with from your Lordftiip, the 
approbation which the Royal Society was plealed to 
fliew, by having ccdcrcd the fe.n«s to be printed in 
You LVIIL B ' there 



their Philofophicd TranfacHons, and your Lordfldp's 
cotTirnands in your letter ot the ^d iiilhint, encourage 
nre to trouble you with a plain narrative ot what 
came immediately under iny ohlcrvation tluringthc 
late violent eruption, which began (Xtober ly, 1767, 
and is reckoned to be the 27th finec that, which, 
in the time of Titus, dctlroyed llcrculancum and 
Pompeii. 

The eruption of 1766 continued in feme degree 
till the loth of December, about nine months in all, 
yet in that fpace of time the moutain did not caO: 
up a third of the quantity of lava, which it dilgorged 
in only feven days, the term of this laft eruption. 
On the 1 5th of December, hft year, within the 
ancient crater of Mount Vcfuvius, and about twenty 
feet deep, there was a crufl, winch fornu'd a plain, 
not unlme the folfaterra in pntntature } in the midft 
of this pkin was a little mountain, whofe top did 
not rife high as the rim of the ancient crater, 
f^wenl i>V:o this plain, and up the little mountain, 
v^hich was perforated, and ferved as the piinclpal 
chimney to the volcano j when I threw down large 
, Hones, I could hear that they met with many ob- 
Hruftions in their way, and could count a hundred 
moderately^ be fore they reached the bottom. 

Vcfuvius was Miet till March 1767, when it be- 
gan to, throw up Hones, from time to time •, in April 
the throws were more frequent, antf at night fire was 
vi^Ie qn. the top of the mountain ; or, more pro- 
perly fpealdn^, the fmoak, which hung over the 
qrater, was finged the rcfkdioa of the fire 
within the vdeano. Thefc repeated thrown of cm- ■ 
and pumtee Hones, caemM the little 
' ' moiintoin 
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Efimintaln fo much, that in May its top wns vi/ihle 
sihfn'c tlie rim the aucient crater, _ I'he 7th 
of Augufl there illlicd a fmall ftream oi lava, from 
a hfcacis in the fide of this little mountain, which 
jvradunlly filled the valley between it and the ancient 
crater 5 fo that the 1 2th of September the lava over- 
flowed the ancient crater, and took its courfe down 
the fidcs of the great mcaintain ; by this time, the 
throws were much more frcc|uent, and the red hot 
ftoncs went fo high as to take up ten feconds in their 
fall. Padre Torre, a great obferver of Mount Vc- 
fuvius, fays they went up a hove 1 000 feet. 

The 15th of Odober, the height of the little 
mountain (formed in about eiglit months) was mea- 
liired by Don Andrea Pigonati, a very ingenious 
young man in his Sicilian majefty’s fervicc, who 
alTured me that its height was 185 French feet. 

From my villa, fituatcd between Herculaneum 
and Pompeii, near the convent of the Calmaldolefe 
(marked 7 in theinclofcd Plan I.), 1 had watched 
the growing of this little mountain, and by taking 
drawings of it from time to time, I could perceive 
its incrcafc mofl: minutely j 1 make no doubt but that 
the whole of Mount Vefuvius has been formed in 
the fame manner} and as thefc oblervations feem to 
me to account for the various irregular ftrata, which 
arc met with in the neighbourhood of volcanos, I 
have ventured to enclofe for your Lordftiip’s infpedion 
a copy of the abovementioned drawings. 

The laya continued to run over the ancient 
crater in fmall ftreams, fometimes on one fide, and 
fome times on another, till the 18th of Odober, 
when I took particular notice that there was not the 

B 2 Icaft 
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leafl; lava to be feen, owing, I imagine, to its bemg 
employed in forcing its way towards the place wheio 
it burft out the following day. As I had, contrary 
to the opinion of moll: people here, foretold the 
approaching eruption and had obferved a great 
fermentation in the mountain after the heavy rains, 
which fell the 13th and 14th of Odober, I was 
not furprifed on the 19th following, at feven of the 
clock in the morning, to perceive from my villa 
every fymptom of the eruption being juft at hand# 
From the top of the little mountain iflued a thick black 
fmoak, fo thick that it feemed to have diflkulty hi 
forcing its way out j cloud after cloud mounted with 
a hafty fpiral motion, and every minute a volley of 
great ftoncs were fliot up to an immenfe height in 
the mldft of thefe clouds } by degrees, the fmoak took 
the exad fhape of a huge pin© tree, fiSch as Fliny 
the younger deferibed in his letter to Tacitus, where 
he gives an account of the fatal eruption In which 
his uncle periChed^ This column of black fiiioak, 

* This plainly appears from the following extract of a letter, 
from the fame gentleman to the prcfidcnt, dated Naples, (Idto- 
her 6, 1767. “ Mount Vefuvius is prepaiing for another 

“ eruption, or rather a fecond part of the lalf, as it has never 
« been quiet fince the beginning of the year 1765. I’be liiva 
already runs over the crater j and by ihe quamity fif ftoiiei 
“ and afties, the montagnola has almoft filled the crater, and 
“ has riCen at Icaft 8q feet within thefe laft three months.” 

Thefe are his words. “ Nubes (incertum prneul intuenti- 
« bus ex quo monte Vefuvium fuiffe poftea cognitum eft) otk- 
*« batur, cujos fimiJitudinem & formam, non alia mtgis aibor, 
quam pinus cxpftffcrit, Nam lonpilBrno velutl trunco elat# 
** in altuu>, quibufdam ramie diffundebatur, credo quia receiui 
“ foiritu evecta, dein feneftente eo deftftuta, aut otiam pewideri 
S’* fuo ¥i£la, in latifudinem evanefeebat ; Candida iniftldbm, In- 
fordida & meculofa, prout terrain tfteereiave fwftn- 

riin. Lib. VI, Ep. 16. 

. after 



[ 5 ] 

after having mounted an extraordinary height, bent 
with the wind towards Caprea, and actually i cached 
over that illand, which is not lei's than 28 miles 
from Vciuvius. 

I warned my family not to be alarmed, as I ex- 
pcdlcd there would be an earthquake at the moment 
of the lava's burfting out ; but before eight of the 
dock in the morning 1 perceived that the mountain 
had opened a mouth, without noife, about x 00 yards 
lower than the ancient crater, on the fide towards 
the Monte di Sommaj and I plainly perceived, by a 
'white fmoak, wifich always accompanies the lava, 
that it had forced its way out : as fooii as it had vent, 
the fmoak no longer came out with that violence 
from the top. As I imagined that there would be 
no danger in approaching the mountain when the 
lava had vent, 1 wont up immediately, accompanied 
by one pcaiant only. 1 pafl'cd the hermitage (3. 
in Plan i.), atid proceeded as far as the fpot marked 
( X )j in the valley between the mountain of borama 
and that oi Vciuvius, which is called Atrio di Cavallo. 

I was making my obfervations upon the lava, which 
had already, from the fpot (K) where it firft broke 
out, reached the valley, when, on a fudden, about 
noon, I heard a violent neife within the mountain, 
and at the fpot (C) about a quarter of a mile off the 
place where I flood, the mountain fplitj and, with 
much noife, from this new mouth a fountain of li- 
quid fire fliot up many feet high, and then like a 
lowent rolled on diretdly towards us. The earth fhook 
at the fame time, that a volley of pumice floncs fell 
thick upon US i in an inftant, clouds of black fmoak 
and afhes caufed tlmofl a total darknefs 1 the explo- 

iion& 
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fions from the top of the ntoiint.iin were much 
loutler than any ihiux’.cr I ever heard, and the fmcll 
of the fuipliur was rciy ofienfivc. My alarm- 
ed took to his heels j and I mufl- conieis that I 
was not at my ealc. I followed dole, ami we ran 
near three miles without flopping j as the caith ron- 
tinued to flwkc under our feet, i was apprehcnfivc ol 
the opening of a frefli mouth, which might liave 
cut off our retreat. 1 aifo feared that the violent 
cxplofions would detach fome of the rucks oft 
the mountain of Somma, under which we were 
obliged to pafs ; befides, the pumice-Uoncs, falling 
upon us like hail, were of fuch a fize as to caufe u 
difagreeable fenfation upon the part where they fell. 
After having taken breath, as the earth flill trembled 
greatly, I thought it moft prudent to leave tlic 
mountain, and return t© iJtjywab, wber# i-fbund 
my family in a great alarm at the continual and 
violent cxplofions of the volcano, which fliook onr 
houfe to its very foundation, the doors and wincbws 
Twinging upon their hinges. About two of the 
clock in the afternoon another lava forced its way out 
of the fame place from whence came the lava laft year, 
at the fpot marked B (in Plan IL), fo that the con- 
flagration was foon as great on this fide of the moun- 
tain as on the other, which I had juft left. 

The noife and fmdl of fulphur encreafing, we 
removed from our villa to Naples j tad I thought 
proper, as 1 pafied by Fortici, to inform the court 
of what I had feen j and humbly offered it as my 
opinion, that; hia Skaliaa- majefty flbould leave the 
n«i|hhowj^ppd| pf dae threatening mountain. How- 
md not leave P«ici till about twelve 
' ^ lock> when the lava had reached as far a« 

(4. in 
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{4, in Plan. T.) I obfcrvcd, in my way to Naples, 
which wau la Ida than two hours after I had Icli the 
mountain, tliat the lava had adualiy covered three 
miles of the very ro.ad through which wo hail re- 
treated. It is aftonilhing that it fliould have run To 
falli as I havelincc fecn, that the river of lava, in 
the Atria di Cavallo, was 60 and 70 feet deep, and 
in feme places near two miles broad. When his 
Sicilian majefty quitted Portici, the nolfe was greatly 
increafed, and the confufion of the air from the ex- 
plofions was fo violent, that, in the king’s palace, 
doors and windows were forced open, and even one 
door there, which was locked, was neverthclefs burll 
open. At Naplc.s, the fame night, m.any windows 
and cloofB flew open j in my hoide, which is not on 
the fide of the town next Vefuvius, i tried the ex- 
periment of unbnhing my windows, when they flew 
wide open upon every cxplofion of the mountain. 
Bcfidcs thefe exploiiuns, which were very frequent, 
there was a continued fubtcrrancuus and violent 
rumbling noife, which lafted this iright about five 
hours. 1 have imagined that this extraordinary noife 
might be owing to the lava iii the bowels of the 
muutitain having met with a depoiition of rain wa- 
ter, and ibat the conflid between the fire and the 
water may, in feme meafure, account for fo ex- 
traordinary a crackling and hiffing noife. Padre 
Torre, who has wrote ib much and to well npon the 
of Mount Vciuvius, is alfo of my opinion j 
and indeed it is natural to imagine, that there may 
be rain mm lotiged in mfmy of the caverns of fho 
HKJuntain, a«, the great eruption of Mount Vefu- 
vius in 1.663, itis‘WiIl4ttefted, that fevcral towns, 

1 among. 



[ 8 ] 

among #!ch Portici and Torre de! Greco, were 
dcftroye<fly a torrent of boiling water having burft 
out of the mountaiu with the lava» by which 
thoufands of lives were loft. About four years ago. 
Mount, Etna in Sicily threw up hot water alfo, 

during an eruption. ' 

The confufion at Naples this night cannot be de- 
feribedi his Sicilian nnijefty's hafty retreat from 
Portici added to the alarm ; all the churches weit: 
opened and filled, the ftreets were thronged with 
proceflions of faints j but I toall avoid entering upon 
a defcription of the virioos cenemoofes that were 
performed in this capital, to the fury- of the 

turbulent ijioftntaio. 

Tuefday the 20th, it was impoffiMe to judge of 
the fituation of Veluvius, on account of the fmoak 

Phn appearing' as throngh a thick 
-fng) % a 'ftno&K&l:|l«rs 5 'feiiU ate fell all 

bn both fjdes.of the 
' 'fib' but' there was little of^ no^ 
"till about nine o'clock at night, when the 
lioGonB'fnbh'rumbling began agaiif, accompanied 
before which lafted about four 
if the mountain would- fpii® In 
-'anill indeed^' it opened this- ''hight ' idptoft 
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-confufion of this night the prifoners in the publick 
jail attempted to elcape, having wounded the jailer, 
but were prevented by the troops. The mob alfo 
fee fire to the cardinal archbifhop’s gate, becaulc he 
refufed to bring out the relicks of Saint Januarius. 

Wednefday 21ft was more quiet than the pre- 
ceding days, though the lavas ran brifkly. Portici 
was once in fomc danger, had not the lava taken a 
different courfc, when it was only a mile aud a half 
from it i towards night the lava llackencd. 

Thurfday 22 d, about ten of the clock in the 
morning, the lame thundering noife began again, 
but with more violence than the preceding days ; the 
oldeft men declared they had never heard the like, 
and, indeed# it was very alarming } we were in ex- 
peiStation every rttofineni of feme dire calarnity. t'hc 
afhes, or rather fmall cinders, Ihowcrcd down fo 


faft, that the people in the ftreets were obliged _ to 
ufc umbrellas, or flap their bats, thefc alhcs being 
vers oienfivf $0 idsa Tbe tops of tip houfes, 
balwle#, yvere* covered above an inch ic^ck; 
lyifh thefe dodera, i«a|^llprtt 

(Napies* Were atlb qovered .wi«b M 

m ttre , |b of wel© 

Oj^igei If 

Janmatius, «bdl te 

^laddaleoa, at m m Maples, towir# 

'nww ».i«4 it 1*1 
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Friday 23<J, the lavas ftill ran, and the mount iln 
continued to thiow up quantiueh ol lluncs finiu us 
crater; there was no node heaicl at Naples tln^ day, 
and but little aflict> fell there. 

Satuiday 24th, the lava ccafed runniiqj j the cv- 
tentof the lava, from the fpot C (Plan L), whcic I 
faw it break out, to its extremity 1*\ wheie Jt (ur- 
rounded the chapel of Saint Vito, h above fix milc'., 
IfttheAtriodi Cavallo, and in a deep valley, that 
lies between Vefuvius (i.), and the hetmitage 
(3.), the lava is in fome places near two miles 
broad, ind in moft places from 60 to 70 feet deep ; 
at ( 4.) the lava ran down a hollow way, called 
Foffa grande, made by the currents of rain water; it 
is not Icfs than 200 feet deep, and 100 broad; yet 
the lava In one place has filled it up. I could tiot 
have believed thatfogf^ a of matter could 

have be«* thrd^n ont In To fhott t time, if I bad 
jvdt fince examined the whole courfe of the lava my- 
ifelf. This gfeat cofifif^d: body will certainly retain 
Reheat manymorfths; at this time, much rain 
having falleh fot fome day&|»aft, the lava fmoiks, m 
it ran k-’fteth s a^nd ab^ teft days ago,, when ‘I 
%as tlb the tn^kinfaln with Lord StOrmoftt, We 
mtiis into tide orefviccs of the lava, which took, 
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a vuft column, as black as the mountain hfcll*, fo 
that the fliadow of it was marked out on the furface 
of the fca ; continual llalhes of forked, or zig-zag; 
lightning Ihot from this black column, the thunder 
oi’ vvliich was heard in the ntighbourliood of the 
mountain, but not at Naples j there were no clouds 
in the Iky at this time, except thole of fmoak iffuing 
from the crater of Vehivius. I was much plealed 
with this phienomenuii, which I had not Iccu before 
in that perfedion. 

Monday 26th, the fmoak continued, but not fo 
thick, neither were there any flaflics of the mountain 
lightning. As no lava has appeared after this column 
of black fmoak, which mull have been occafioncd 
by fome inward operation of fire, I am apt to think 
that the lava, which fliould naturally haVe followed 
tliis lymjJtom, has broke its way into Ibmc deeper 
cavern, where it is filcntly brooding future mifehief ? 
and I fiiall be much miftakcp if it does not break out 
a few months hence. 

Tuefday zyth, ijo mm black fmoak, nor any 
figns of eruption. 

Thus, My Lord, I have had the honor of giving 
your Lordfliip a faithful narrative of my obfervations 
during this eruption, which is univerfally allowed to 
have been thft mpft violent of this ceptury} 'and I 
Ihall be happy if it fhould rheet with your’ appb.a- 
tion, and that of the Royal Society, if your Lord- 
fliip fljould think it worthy of being communicated 
to fo sefp<^able a body, 

I have juft fent a prefent to the Britifli Mufeum 
of a complcit colledion of every fort of matter pro- 
duced by Mount Vefuvius, which 1 have been col- 

C a Icaing 
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leding with fome pains for thefe three years pall 
and it will be a great fetisfa6:ion to ntic if, by tlic 
means of this colledion, fome of my countrymcir 
learned in natural hiftory, may be enabled to make 
fome ufeful difcovcrics relative to volcanos S 

I have alfo accompanied that coilcdion with t 
current of lava from Mount Vefuvius; it ia paintcci 
with tranfparent colours, and, when lighted up with 
lamps behind it, gives a much better idea of Vefu- 
vius, than is poffible to be given by any other fort ol 
painting. 

1 have the honor to be, 

My Lord, 

Your Lordlhip’t 

moft obedient, 
and' moft humble fervant, 
Winiftm H'amflt'An. 


® « I am well convlftced, by this colleffoai that many vayl- 
** egfited marbles, and many precious ftones, are the prpdutv 
** volcanos t that there have heenVo|»limi|b n(iR| ^tt| 
^ of the wdrld, where *t prefent4telf*ti* fio'tnmi of them 
vi&bW* This ii ttlcen flop a witw hfwr Wr. HuaUton* 
lotliffrefidetit, dnedAiirilif» l?S7« 


y jD Y 1ft 
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PLATE r. 


A. Crater of Mount Vefuvius. 

B. Mouth from wlicnce came the lava of 1766 ; 

and which opened afreth, Odtober 19, 1767,, 
and produced the conflagration reprefented 
in Plan IL 

C. The mouth which opened at 12 o’clock, Oc- 

tober 19, 1767, whilft I was at the fpot 
marked xj from thence came all the lava 
reprefented in Plan’ I.. 

D. The lava. 

E. Mouth from, vt^hence the lava flowed at eight 

o’clock, Offtober 19, when the eruption be- 
gan firfl:. 

F. Chapel of Saint Vito furrounded with lava. 

1 . Vefuvius. 

2. Mountain of Somma. 

3. Hermitage, between which and Vefuvius there 

is a deep valley two miles broad. 

4. The Fofla Grande. 

5. His Sicilian Majefty’s Palace at Portici. 

6 . Church of Pugliano. 

7. Calmaldolcfc Convent, near which is my Villas 
a, .S.aint Toriof 

la. «« Hetculaneum.' 


E L AXE 
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PLATE II. 

A. Crater o£ Veftavius. 

■B. Mouth, from wliehce caaae the Java of 1766, 
and which opened afrefli ^ two o clock, 
Oaober 19, 17^* and caufed the contia- 

sration on thh fide of the 
>C. Mouth which opened at 12 , o clock, Oaober 
fQ* 1767. I 'WW at the fpot X , and 

' fWch , -the laya reptcfen*®d in 

I>. Rivulets of lava,, whi^ ftowsd from the cr^er, 
and united with the great river E. * t 

F, ,E3ltret»hies ojf ithe 
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Received November 1767. 

IT. ExtraB of a Letter-^ dated Vienna April 
4, 1767, from Father Jolepli Licfganig, 
fifuit, to Dr. Bevis, F. R, S. coni ah mg 
a fjort Account of the Mcafurejmnt of Fhree 
Degrees of Latitude under the MerkUmi of 
Vienna. 

Read Feb. 0 S T paucas fcptimanas prcio com- 

Jp rnittam opufeuium meutn de di- 
incnfione trium fere graduum mcridiani noftri, Augu- 
ftsE noftrsB juflu a me fufeepta. Continetur arcus totus 
quern dimenfus fum, inter pagum Sobiefehiz (BrunnS, 
Moravise urbe, 3''.^ borealiorem) ac inter VaA-afdkitina. 
Croati®. Arcum terreftrem dcfinivi a® triangalis 
fat magnis, -fi ea demam, qu® duas bafes {quarom 
qu®vis 600Q hexapedarum Parifinarum fuperat) cum : 
triangulorum ferie connedunt. Arcfe ccelcffis am- 
plitudinem determinavi per ■ obfervationes plurium 
fixarum, quas feci fedore decern pedum, non in ex- 
tremis duntaxat arcfis mei, locis Sobiefehizii videlicet : 
et Varafdini, verum etiam Brunn®, ViewMB, «t 
Gracit, Styri® metropoH : quo magisitudinem unius 
.gradiis, turn cot arcu toto, turn ex interjedis partiali- 
bus arcubus dcducctc iicerct. Ncc imprudenter id 
a roc adum cfle eventus docult ; nam gradum inter 
Viennam ct Gnecium intcrceptuin 186 hexapedas 
Barifwas rotnorem reperi eo, qvii Vienna Brunnam, 
Borearo verfus porrigitur, Varafdinenfcm fcrc 300 
hexapedyis Brunuenfi majorem. In 0 gnem hanc dif- 
ferentum attraftfeni intentiujm Styri® fuperioria acin- 
dbrioris montiom, quikiB Grscium fobjicitur, , tri- 
buendam efle oflendam. Adjeda pagina compendio 
tbiius laboris ac opufculi nnei fummam.exhibet. 
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Received November tS, 1767. 

in. yffi EJpiy on the Force, of Fercuffion^ 
by William Richardfon, M., D, commit-' 
nicated by William Heberden, M* D. 
F. R. S, 

Read Feb. iS.'T'C T HEN We confider the extraor*- 
1768. yy dinary advancement in natural 
philofophy, from the furprifing difcoveries of the 
great Sir Ifaac Nevvton, and other ingcrdous 
who have followed his example j it may tfOrd inat*** 
ter of the greateft wonder, to find the mott adute 
philofophers ftill contending, whether the force of 
percuflSon be in proportion to the velocity of bodies 
in motion, or the fquares of thofe velocities. 

Sentiments fo oppofite in their nature, and ib 
ftrongly fupportcd by their rcfpedive advocate®, may 
well make a cautious |«!rfon fufpea:* that nothing m 
to be difcovcred with certainty in the oi^rations of 
nature. Itt which ofAmon be may be tl» more con- 
firnied from this coofidcradoo, that the prefent 
difputeisnot about objeds far removed froni oar 
obfervation, but fuch adlbns of bodies as do cem^ 
^ntiy occur to our fenfes, and which without ^ 
ficullyvrndy.be reducjDd to expwiment* ’ V' 
Wh#-th&h;«:aa.,v;b8,,.tfeo,,r«afofl, after 
of experimentf have been made, - why thk 
not, before thte a d« 4 «®!i'‘? The 
. VoL. LVm, fault 
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fault cannot be in the experiments themfelves, the 
chief of which have been often repeated, and that 
in the moft accurate manner ; it muft, therefore, be 
in the ufe which has been made of them, in the 
groundlefs inferences which have been drawn from 
them. 

Thofe who have wrote beft on this fubjcdl (whe- 
ther in fupport of the velocities, or the fquarcs of 
Velocities) feem to me to have inferred more from 
the principle they maintain than what they biing 
fufBcient arguments to juftify j by which means they 
■blend truth with error, and the more they endeavour 
tO' illuftrate their refpedlive doftrines, the more they 
render them perplexed and confufed. For the trutn 
of what I have advanced, I appeal to the two fol- 


lowing inJftances. 

Thofe who maintain that the force of percuffion 
^ as the velocity of the ilfiking bodies, when they 
^coant for the impreffions made in foft bodies (which 
are foundiffey experimenti to be as the iquares of 
velocities)^ inform us, that the time ought to 
be taken into the account j which belhg a® .the 
velwity of the impingih| body, the imprettiion will 
of coorfe be as the time into^ the velocity, or (which 
kttheffaase ; thing) as ' the fquare ,of. ^ the velocity . 
„;,;But}thiBt;i«.'.'^ rniiid, it to*, aflcrti more than- what 

^.;‘^4iv*;tl|«>^ alc: ■' tey t^s 

the ; rcfiftaricc it 

meetS' be'ifeef^imedf its aSl-ng, 

•&«. .'effisdl' pK«iMed 
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To which I miift further add, that feme of the 
moft learned and zealous advocates for time being 
taken into the account, have not agreed among 
themfelves whether it be in a dired or reciprocal 
proportion of the velocity*. 

Thofe who, on the contrary, infift that the force 
of percuffion is in proportion to the fquares of the 
velocity, finding from experiment that in foft bodies 
the velocity after percuffion falls fhort of this 
eftimate, would make us believe, that in com- 
preffing the parts of thofe bodies, a certain degree 
of force muft neceflarily be loft, which, being added 
to what remains after percuffion, will fumciently 
confirm the truth of their dodrinc. 

To this I reply, that the Tarts of foft bodies are, 
indeed, removed out of their places by the ftroke, 
and that fome motion is loft in the impinging body, 
being communicated to the parts of the foft body 
it ftrikes upon } but thefe parts cannot lofe their mo- 
tion, any other way,* than by cornmunicadng it to 
other parts, or by the force accruing to the whole 
body. ’ ' ' j . 

How then are thefe different c0e& to be accounted 
for, and. ip what manwr are. they to be'deduced from 
the fame oaufe ? Thfe divprfity of appearances, I have 
for fome time 

nature of cohefion ; that whll^e the force of percuffion 
produced an cffe<ft on the' whole ,rm{s ,o^ matter 
which receives^ the ftroke, in proportion to the 

velocity .of .the, ifhpinijhg bodyj itj«pght,_at 

* Dr. ,Pemb«rt0.n, TrtaW’w* hP. 3^1. 57. 

.Dr. Clarke, Philofopkical TranlaSioris, N* 401. p* 

D 2 ' fame 



fame time, in feparating the cohering parts from each 
other, produce an efFed in proportion to the fquare 
of the velocity. 

Into which way of thinking I was f nl led from 
the following obfervations j that a chord, whidi 
would bear a very ftrong pull, might cafily be broken 
by giving it a fudden jerk j as alfo that the weight of 
a hammer did not contribute fo much in drivin®- 
a nail, as the quicknefs of the motion given it by 
the driver. 


In order to make a further difeovery, whether or 
BO this my foppofition was, really founded in nature } 
I determined firft to make experiments on fuch foft 
bodies as have a conddcrablc degree of cohclion j 
and then to try thofc bodies, when dried and re- 
duced to powder, and by that means deprived of 
their cobefion j which c;sper|ments, when compared. 

^ inttght,mtQ this intricate affair, and at the fame 
that beautiful ffmplicity, which nature 
; <?l#rves,m all her opem ' . , 

“My apparatus for makihg die eaperiments conlille 
of. four balls exa^y fpheripal,, l;wo iron, brandbes, 
ciftem,. “ ! 

, . J.. hails wc each oft|l®ttjtwo ipchesif* diameter > 
- u opo of 






II' one,, 
in ihe 




,Ae 'Iblls theif.!# ro- 


of Aem ^ 

aad in ih® uf 
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hook, which faftens them to ftaples at different 
heights} one of the branches is two inches long, 
and the other four inches, cxclufive of pullies } % 
which means the balls when let fall are directed to 
different parts of the furface they flrike upon. 

The lead ciflern is of an oblong form, that the 
matter therein contained may, at the fame time, re- 
ceive two diftindt impreffionsj either when balls of 
different weight are let fall, or the fame ball is let 
fall from different heights ; its length is fix inches, 
its breadth four inches, and its depth two inches. 

The matter I have found beft fuited to the pur- 
pofe is fhff clay, tempered in fuch a manner as to 
be fmooth and uniform, with the fame reduced to 
powder, after having been baked in an oven, as alfo 
after having (by a flill ftronger heat) been converted 
into brick. 

The ciftern is by turns filled with thefe different 
materials, which are to be clofely and uniformly 
preffed down, fo as to leave the furface quite level : 
m effeding which, great caution is required, ipore 
particularly in regard to the powders } as they will 
not diftiudly retain the imprelTionff* un^fs they have 
feme fmall degree of moifture, or be very clofely 
prefTed down ; m both which cafes they acquire fuch 
a degree of cohefion, as of courf® mofe render the 
experiments more or lefs imperfed. 

Things being thus prepared, in order to try the- 
a«:elSary expertments, I nxt the ftaples, and by their 
means the branches^ at the Mlowirg, hdghti,' vw. 

’ two'ieeti and: -eight leetj the tefalt ©f 

which 


When 
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When the brafs balls, in weight to each other as 
two to one, were let ftll on tempered clay, from 
four feet and eight feet refpcdtivelf, the iniprcffions 
made were on various trials found to be equal. 

When the wood balls, being to eacli other as two 
to one, were let fall from the fame heights, on dried 
clay pnlverifed, that from four feet generally made 
the deeper impreffion. 

When the wood balls were let fall from the fame 
heights on brick-duft, that from four feet conffantiy 
made the deeper impreffion. 

When the lighter brafs ball was^ let fall on 
tempered clay, from two feet and eight feet, the 
impreffions were to each other as one to four. 

When the lighter wood ball was let fall on dried 
clay pnlverifed, from the fame heights, the im- 
preffions were ^fo far as, the eye ccwald judge) nearly 
in prd|»|tidn of one to three. 

When the fame ball was let fall on brlck-duft, 
froth the like heights, the impreffions were not much 
fhort of the proportion of one to two. 

From thefe experiments it plainly appkrs : Firft, 
That the impreffions rhade in foft clay are tn pro- 
portion to the heights, from whence the balls are 
det fall, confcqucniiy as the fquarcs of their refpec- 
tive velodtfcs* Secondly, That the impreftoli in 
pplferife^, clay,' recede confebblf 

were ill! tHe^'iiiedidm' het'ween 
.'tMflpi'^'or'the wlodties ahddhe velocities theoi- 

the impreffions in brick-diift 

wheMee!t|ietw^’iie:ldt''Ml, ' 
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but little from the proportion of the velocities ac- 
quired. 

Whence I flrould apprehend it clearly follows j 
that the impreflions made in foft bodies, by hard ones 
ftriking upon them, do vary from each other, ac- 
cording to the degree of cohefion in the refpedive 
foft bodies ; and that the imprelfions would he in 
exadl proportion of the velocities, could their form 
be perfedlly retained by bodies quite void of cohe- 
jfion. 

Nothing, however, being more evident to me 
than tliat aaions ought to be meafured by their 
effects, and at the fame rime fully depending^on tlie 
accuracy of the experiments, 1 am determined to 
reft this important point entirely upon them. Shall 
not, therefore, 'attempt any iflaftration in the ma- 
thematical way, left, by too far indulging a favourite 
opinion, I fbould bewilder myfelf in intricate cal- 
culations. Much lels fhall I endeavour to eftablilli 
my dodlrine on metaphyfical principles, which feem 
to me in themfeives too obfeure, to throw any clear 
light on fubjedts’of this nature. 


Received* 
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Received November it 6 % 

IV. An "Effay on the Connexion kimen the 
Parallaxes of the Sun and Moon ; their 
Denfities \ and their difiurUng Forces on 
the Ocean, By Patrick Murdoch, D, D. 
F. R. S. 


Read Feb. i8,"|rN a letter to Mr. Reid, formerly prc- 
Jl fented to the Hon. Society, and printed 
in Vol, LIV. Part II. of the TranfatSions, mention 
Was made of a rule which I had ufed for computing 
the fun’s parallax j but as that rule, though it gave a 
folution near the truth, was |n part fowdsd on au- 
thofity I wHoh, howver re^jcdable, ought to be 
caUtibiifly admitted in fuch enquiries), I have confi- 
ddred the iubjed anew, upon fuch principles alone, as 
the eftablithed theory and the belt obfervations fur- 
nilhed me. And the refult is now humbly fubmitted 
to the Society. 

1 * The length of a fccond-pendulum at the equa*- 
tor, and on a level with tihe fea, being 36 inches 
hnes, Paris mcafure, according to the awarate 
obiwvatwns ■ bf M. ' dc la ■ CMi^naine .*,• ■tihalr #i^h 

|aili'ificbp‘y6‘f,thl<p*FC» 
ftoBlIn.wi SociW^ythe f«eofi<i-pen<Julmn* 

!»«, length «t LootJohi 
but obCwvjitJoiw of 

*;MWorJer. 
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(prf'iperly corrc£icd) will, by the rcafonlng in th® 
above mentioned letter, give the dirtance of a moon 
circulating round an unmoveable earth, equal to 
59.95792 fernidiameters of the equator. For the 
logarithm of this number, which is 1,7778438, 
write I, 

Let L be the logarithm of fome greater mean 
difl.ance, inferred from obfervations of the moon’s 
parallax ; and if r be the natural number to the 

logarithm 3 X "h — h and M be taken equal to 

-i-,. the mafs of the earth will be to that of the 

r—i ’ 

moon, as M to I . 

Converfely, If M be any how determined, 

its equal 77“, and r, widi its logarithm, 3 x L •— / 

are known j 4 of which is L — / to be added to 4 
For inftance, if, with Sir Ifaac Newton, we put 
M = 39.788, the diftance will be 60.4557, the 
logarithm L being 1.7814372. 

II, If, for each' of ihefe three, the moon’s mafs, 
her accelerative force on the earth, and her diftaiwe 
from the earth’s centre, we write ( 9 =: ) i : the 
acceleratife force of the eatth on the moon will be 
reprefented by M,^ the mafs juft now computed. 
And if F is the fun’s accelerative force on the earth, 
X his diftance in fernidiameters of the lunar orbit, 
Qjhe ratio, of a fidcreal year m a periodic month i 

• we Cor., S4. 'Prop. 4. Princip. , 1 .) - 

a g?vcn ratio ’ ' ' , , . ■ > ' 

•¥oB.'LVni. ' ' E- , III. Th. 
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in. The terms F, x, therefofe, muft involve a 
common faflor j by wliich being divided, the quote 

may be And this might be obtained innu* 

F 

merable ways, were we to confidcr the ratio « 
merely as an abftradt quantity, altogether unreftridl- 
ed : it were only putting M''xQ^==.F. And 

■— — — szx, or M ss F, and -% — > =sx: Co 

M M” 

as the fum of the inSm of M fliould be unity, and 
the difference of thofc of Q ftjfould be a. 

But though the quantities F, x, are m yet un- 
known, they are not for that indeterminate and va- 
riable, asfucha liberty of fubftitution would import: 
and all fubftitutions which imply the , contrary, all 
imUces whidi ^dbe theory cw'Vn^Mdh am' in- 

whh obfervation, are to be reeded. In a 
wpid, iheiA^rer, »,/■, ou^t each of them to be 
unique^ and determinate ffim compart J, * as the 
qu^tkics F and x are in natum, I take, there- 
fore, ^ = i, and « ar ^ j that k, F = M 4. X Q, 

^ ^’famples in the table fulgoined, 
upoadilfejen^ =iu||>ditk« of the moon’s diftaacc. 


!$niitet 


’ f 1 1 ii # '«i' ‘ . i 


ir'el'r*iie»i#&, ereoa- 
... titles, to. , All 4efe 
iwj '^irK^'oTeaiBtitm/ia a, lit# 
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IV, The accelerative forces of 
two fpherical bodies, A, B, upon 
a third C, are dkedtly as their 
maffes, and inverfely asthe fquarcs 
of their central diftances ST, LT, 
(or of and i) ; which may be 
F A d* 

thus cxprelTcd, -= g X 

But the maffes, A, B, being as 
their rcfpedive denfitics (which 
call s, m), and the cub<» of (i?, r), 
the femidiameters of the Ipherea 

' A 

conjundlly } if we write for 
its equal, We hare ^ £ X ^ 

X 

Let the mafs C be to B, as 
M to 1 1 and ffj its force on B, 

will be ^ M, or ^ which 


. MF 
gives - j- 


d* 


and 


P 


^pofingtheapparentie- 
.noidtanaidier 3 .,<qf Annd B.to iiib- 


tend the fame an^e at the centre 
of C, and tlsowe B. to be to /•, a« 
se to id* . . ' . 

■ ; ' ,v. Sw if ’S G, the feawdiath^' 

ter'of Ay be to the fuppe^ feosi-^ 
diacpcti*:3V> . W|/to i,.'thefi, 
■ E a ' 
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tfee denfity s remmining, the acc^rative force of A 
(proportional to its magnitude) will be incrcafed 
in the triplicate of that ratio, that is, we now have 

And the three bodies, A,B,C, reprefentingthefan, 
moon, and earth j likewife Q being the ratio of the periods 

of the earth and moon, it is — err ^ (by the corol- 
lary quoted in Art. II). Whence - = rrr^,. 

^ VI This accelerative force of A remaining, ima- 
gine the femidiameter S G to be reduced to its 
' former rnagnitude S Vs, and the denfity of A will, 
at the fame time, be increafed to and 

M ■ * , 

m Q.’’’ , 

In which cafe, namely, when the apparent femi- 
dia^efers of A and B (the fbn and mooh) equal, 
Aeir powers to raife a tide at a vertex oCC, will 
be as theAenfatieSi/, that is, as M dae ratio 
of the earth’s raafs to the moon’s, and Q*’thc du- 
plibard raalo of the year and month. ’ 

Or thqs : The diftanccs of the bodiesj A, 1^' from 
.dib third C,^ being very great, their powers to ftife 
a.iid? ifi V* fqrces on the ocean, 

will be dire<l;ly as their asxelerative forcdi at the 

' femidiameter^' 
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For, by the general law, a is to F, as the dif- 
ference of the fquares of z and as- i is to the fquarc 
of S"~’l ; that is, as 2 2- 1 to - 2 a 4 - I* And 
the fame way ^ is to (p, as 2 if - i to i/"* - 2 J 4 i j 
whence, halving the antecedents, and retaining only 
z h c/*, in the confequents, wc have the ratio of a 
to b, as above. 

If the diftutbing force of B is exerted at *1;*, the 
oppofite vertex of 0 , b will now be to (p, as zd-\-i 
to if* 4- 2 if 4 ^ ftridnefs, we ought to 

take a mean value of ^ but this may be negleded as 
inconfidetable. 

Laftly, let the fun’s diftance be again exprefled.in 
fenndiameters of the lunar orbit j that is, if for « 
.yv 6 ' write ahd'^ sWsity. 4011 - we have la,: bti 

F f 

_ or as M to as before. 

d X d 

Vll. In Art. V, it was found that m denoting 
Ithe dcnfity of the moon, and s that of the fun, §r* 
being triple the ratio ©f the fun’s mean femidiameter 

to the moon’s then will -p => Whence it 

will eafily follow, that the dcnfity of the earth is to 
that of the fun, as Q^X to P’ j P being the 
mcKmIlv W parallanE, and $'the fun’s appa- 
rent femidiattieter* " ' ' ' " 

thePrw/pM, the femieJismeters are 16'. 6", and 15'. 38P' j 
giving 0 03'9?SS for the logara^hm of j’. Others a few. 

eacih # .which does hot .much 'alter the value of ' 


Vffl. I: 
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Vlir. I have applied thefe rules (as in the follow- 
ing Table) to the principal hypothefis of the moon’s 
mean diftancc. 


Suppofing it of 60.34 (from Dr. M. Stewart.) 

2», 60.4 (Cor. 7. Prop. 37. Princlp. I!!.) 

2 , ' ' 60.455 (Ncut, M being 39,788,) 

A° I 6« AO-* f 1^’’* Short’s calcuktioiu 

^ I from the tranfit of ? ,) 

The Moon’s |VIean Diftance, being in Semidiame- 
ters of the Equator. 
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remarks. 

I. If it told be thought that the reafoning j» 
Art. III. refts too much upon a metaphyfical princi- 
ple of Leibnitz, and requires, if not an apology, 
atleaaa more formal proof; the ground of fuch 
reafoning, and its extenfive ufc, may be more par- 
ticularly explained on fome other occafion. Suffice 
it at prcfcnt to add to the note on that article. 

That as the given fadtors ( Qjind Ql) in F and jt, 

may be joined with M”, or with M indifferent- 
1% the cafe is fimilar to that of an equal chance at play, 
ffir the ftakes n and i — % where the juft ixpeda- 
tion of each gamefter is 4-^ whatever be the value 
off!. The fia and fixth Propofitions of Element I. 
icarce needed any other demonftration than, that it is 
manifcftly impoffible to'affign any ren/on of inequa- 
lity, of the angles in one of thefe theorems, and of 
the fides in the other. In the followin| Propofttkn, 
where it is proved, tbit two lines being exfendjxi 
from the extrcmkica of a right line, A B, to a poffit 
C, tbcarc i^ao other point .on the fame fide of AB, 
to wiiich-iiiMSS frnnn A *n4 ^ etjual to the lormeir. 
can be drawn ; ho who l^lds ^ the contrary is %>- 
pj^fi»4 to fix upon that otheir ^int u ; but why D . 
rather than I, rf, &c. he is filent ; and, there- 
fore,' : I, osmclufe there is no fuch ^point difeeat’ 
frQm& till . h&i' may he' faid of 

fimple thedreths, that, are commonly detot^ft^t^; by’ 
ft^yving the • 

i' i ‘ I 11# 
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2. The title of this paper renders It almoft nced- 
lefs to remind the reader, that the moon’s paraliaic 
is not here propofed as the propereft medium for 
determining that of the fun. Our data arc ftill mo 
uncertain for that purpofe, fcarce onc of them having 
been determined to an unexceptionable prccifion 
and the numbers in the table (hew bow much a 
fmall difference in the moon’s diftance mnft alfcui; 
the feveral conclufions. It may be of ufe, how- 
ever, to knpw in what manner thofe concludons, as 
well as the quantities from which they derive ■*, 
Hand related to one another. Por if, hereafter, the 
neceffary data fhould be more cxadly known, the 
calculus may be repeated; and if the tranfit of 
Venus, which is to happen in 1769, fhould confirm 
Mr. Short’s calculations from that of 1757, we may 
thence conclude %• true tnean 4iftafiCj|pf tht^,moon, 

bette)? tliianin'0y'4thef 'wray. 

the mean time, if any perfon fhould have 
t|ie dtirioi^ty to examine the numbers of the table, 
he will pleafe to take notice i 
■ That, as no two mMfurements, nor any tvWi 
lengths of a. fficond-pcpdalapa ^hherto ohfefwd; 
%e earth of the. iame ■' fphl^fdid figure, I have 
fjhp ratio 'of ’its, greateftand Icaffc diamc- 
lei^, 'that ^61“ tq 2|q fhnfwerlng to’ the hypo- 




4i.a ' 1' ^ . '1., 



[ 33 ] 

The meafure of a fecond-pendulum, at the equa- 
tor, I had from M. de la Condainine, as was laid 
before ; it was corroded lor the centrifugal force, 
and the refinance of the air j and the moon’s di- 
ftance, as revolving round the canh at relt, vvas cor- 
rected for the fun’s difturbing fo'-ce : which is done 
either by diminifliing that diftance in the fubtriplicate 
ratio of 178725 to 177725; or by dimiiulhing 
the length of the pendulum in the limple ratio of 
thefe numbers. In this laft corredion I was favoured 
with the advice and affiftance of the Rev. Mr. Price, 
and of the Aftronomer Royal, FF. R. S. 

#corrc<aion of M. Picart’s operations, found to be only 57075 
toifes i the diameter of the equator here ufetl ought to be di- 
miniflicd by about 18 iCtOOOth parts. 


Vot. LVIII. 


P 


Received 
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V. Obfervations on the Bones, commonlj 
fuppofed to be Elephants Bones, which have 
been found neat' the Rtver Ohio in Ame- 
rica: By William Hunter, M,D, F, R.S, 


Read February 7J,1 ^TAtuRALISTS, even tholb of OUr 
1768. . own times, have entertained very 

different opinions concerning fofTil ivory, and the 
large teeth and bones, which have been dug up in 
great numbers in various parts of the world. 

At ffrft, fome thought them animal fubffances, and 
others mineral. When only a certain number of 
obfervations had been colleiffed, thefe fubffances were 
determined to be mineral : but, the fubjed having 
been more carefully examined, they were found 


certainly to be parts of animals. 

After this point was fettled, a difpute arofe, to 
what animal they belonged. The ftlore general opt** 
iMofl Was, that they were bones of the elephant 1 and 
the great fimilitude of the fplTil tulks to the real clc- 
.|»hants teeth |(ave this opinion confiderabie credit, 

hable 'however to 'great obJe<Slions: ‘the 
'4^&W^"'Obferv«d' t© -be krger^'lhtn thofe of the 
cle|^«it'; ' 4nd :it was ’thought " nrange that ‘elephants 
llibuld fo numerous in weffern 

‘douhtriesi are no 'longer natives,, and' in 
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We had information from Mufcovy, that the in- 
habitants of Siberia believed them to be the bones 
of the niammouth, an animal bl which they told 
and believed ftrange ftories. But modern philofo- 
phers have held the mam mouth to be as fabulous as 
the centaur. 

Of late years the fame fort of tufks and teeth, 
with fome other large bones, have been found, in 
confiilerahle numbers, near the banks of the Ohio, 
in North America. The French Academicians be- 
came pofleffed of fome fpecimens of them ; and 
having compared them with the bones of real ele- 
phants, and with thofe which had been brought to 
France from Siberia, and with fimiiar bones found 
in various other parts, determined, with an appearance 
of probability on their fide, that they were ele- 
phants bones. 

Monfieur BufFon gives us the following account of 
this dccifion ‘ : “ All this put together, leaves us 
“ no longer any room to doubt, that thofe tufks 
“ (defends), and thofe. large hom& (ojememjt are 
“ truly the tufks and. bones of the- elephant. 

•* Mi Stoane had ■ faid this, but had not proved it. 

«* M* Gmclin has likcwife faid fo, and more pofitivcly i 

» ** Tow e0la.f6«nl,. fab owe now .00 ilootons j3lu».que oes 
*‘t d^fenfa k cea gfTemens »c loient en efct des ddfonfes & .ties 
« offemens d’cliphanr. . fd. Sloane I’avoit dit, mais ne Tavoit 
** p»8 prouvdi- M.' Gmelin I’a' dlt enco»« plus affinnatlwemeiit, it . 
** ft B ffu ff adonnd/ur cela des fa«» curiovx j mala M. Daubenioii 
♦» now.pijWiit itf* loftcmier, qiji ait, mia la chofc hors 4® difwiP, 
par de# 4«s. coniparalfons exa^os,' ’ 

raifons irandda'' ednooiffances ’jac- 

• auifes 'dans' la fmisije-OT FitHtonflate eoBipard«;’*.,^rH^^ 

i»iieHc,.Totn» Xli p. ,8yi _ ii ' 1 . ' .-i ■ . 

, ■ , ,E 2 • . “ and. 
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** and he has given us feme curious fails concern- 
ing this queftion ; « > — — — but M. Daubentoft 
“ appears to us to be the firft who has put the mat- 
“ ter beyond doubt, by accurate nicafures, by exad* 
“ comparifons, and by reaibns Jbunded upon the 
“ great knowledge which he has acquired in the 
“ Icience of comparative anatomy.” 

From the firft time that I learned this part of na- 
tural knowledge, it appeared to me to be very curious 
and interefling ; inafmuch as it feemed to concur 
with many other phaenomena, in proving, that in 
former times feme aftonifhing change mufl: have 
-happened to this terraqueous globe } that the Wgheft 
mountains, in moft countries now known, muft have 
lain for many ages in the bottom of the fea ; and 
that this earth tnuft have been fo changed with re* 
fped to climates, that countries, which are ilW in* 
-iienMy e^ muflihave been 'formerly inhabited by 
animals which are now confined to the warm cli- 


iihates* - 

. Some time in the M fping, having been informed 
.that a confiderable quantity of elegants teethihid 
heen brought to the Tower, from America 1 and be- 
ipg defieous of ptocurihg fomc information csoecern- 
ing them, I waited upon Mr. Bodington, to know 
''the i{^rtkulars, ,^»d-to beg leave to tsEamirie thein. 

'■ ' ■' slktelfe ' , the /a ^ 

cf :'.the 'Ohioi 
tu&, and 
■ ■ 'The 


'jtb'f tny'exaittination. 

: K.. qf , an- 

bo ■ thought 
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firft fight he told me that the grinder was certainly 
not an e!e})hant’s. From the form of the knobs on 
the body of the grinder, and from the dlfpofition of 
the enamel, which makes a cruft on the outfide only 
of the tooth, as in a human grinder, he was con- 
vinced that the animal was either carnivorous, or of 
a mixed kind. This made me think that the tufle 
iticif was not a real elephant’s tooth: for Mr. 
Bodington had told me, that there were many 
grinders, as well as tulks, and that they were all fimilar 
to thoi'e fpccimens which he had fent to me. And 
fonie time after, when I went to the Tower, and 
■examined the whole colloShon which had been fent 
over from the Oifiio, I faw that the grinders were all 
of the fame, kind,. , j( elephants jap 

in my brotherVcolledfion: I eptl^incd the tuickaji^ 
grinders of the Queen’s two elephants : and I eiit- 
amined a great number of African elephants teeth dt 
warehoule. 

From all th<?fe obfervations I was convinced that the 
grinder tooth, brougHt^ftqtP/the Ohio, was not that 
of an elephant! hhf of fpq^e oarnivofous apimal* 
larger than an orduiaty , dlcphant t and I could uqt 
dooht ihm the tuflt belopg;c4 tto the fai|ie anim^L 
;^he-onIy djfewee that f cpald-p!?fwvc betvfcen.it 
and & real J# ip8,,,ihat ,it, was ^ more 

•twifted,- or. had 'rpore of Mral 
of, , the elephants ,,i^th .which 1 Mc&Ch*' 

. after a Urge 

way of rhilawplfia» , , He' inmrrned me bfmtiii'lPd 
told me, likewife tbaf anodier .large ^ hcf 
bones was feat to his- 

8..u,a. ' ' ' , ■■ . . ;Majefty’s 
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Majefty’s fecretaries of ftate. I waited upon Dr. 
Franklin, with fome other friends, and found the 
bones to be exactly fuch as I fiad Iccnj and was, 
therefore, confirmed in my former opinicMi. 

Then I waited upon Lord Shelburne, and was per- 
mitted to examine the bones which he had received. 


Befides the tulles and grinders, which were ail llich as 
I had feen, and ftill ferved to confirm me in my opi- 
nion, there was the half of the lower jaw of the animal, 
with one large grinder ftill fixed in it. This jaw- 
bone was fo dilrcrerit from that of an elephant, both 
in form, and in fize, and correfponded fo- cxa«Sdy with 
the other bones,, and with my fuppofition, that I 


was now fully convinced, that the fuppofed American 
elephant was an animal of another fpecies, a pjeud-^ 
’elephant y at. animal which naturalifts were 

unacquainted' with.. 1,1. farther;' l|if' this 

'StBid '#dutd’ prove to be the luppofed 

<deph^t of Siberia, and other parts of Europe j and 
th^t, the real elephant wpuW he found to have been' 
in all ages a native of Alfia ind‘‘Africa only; ' ‘ ; 

'^he Eaff of ' ShcIhdrrtc,.''lfofti' hh ' fltitih^l 
_.,lmowledge, fhewed'd ’’thlit'the'tntjtjiry might. 

pp ,j knd did''m«j\th«j hondurto offer his af- 
' In; ; ^hfihittihg ' 'dr ders . to- America^ for pro- 

Yuch 'bttliael^ 

v; ^ ■ ■■■•'• '.'v'i, ' ifiv/ 

'.i if t ' ■ W 1 1 . .!u .. 
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t^eries and orders concerning the bones, called 
elephants bones, found in the marfli, called the 
Salt-Lick, near the River Ohio. 

I. Do thofe bones appear to have lain upon the fur- 

facc of the earth iVom the firfl? Or, 

II, Do they icetn to have been originally at fomc 

depth in the earth, and to have been after- 
wards expofed by the earth’s falling away, 
or by its being waftied away by floods, &c, ? 
lil. How far is that part of the marfh from the 
river? How high above the common fur- 
face of the water of the river ? And docs it 
appear probable, from the level and face of 
that marfh, that in former times the river 
may have run where the bones are ? 

IV. How many elephants fkeletons have been found, 

as far as may be collcded from the number 
of talks, or other marks ? and at what di- 
ftance from one another ? 

V. To fend over, if poflible, a whole head, or the 

mofl: entire parts of a bead, clpecially of the 
apper jaw j and a foot, or the fmtU bones of 
: it, if they can be dilltnguifhed j and any 

(^nes whic^ have fhofe parts pretty entire 
which once made a joint, 

Vi. To make correft drawings of any of the bones 
; which are , pretty entire, if, on account of 
, , , ‘ flm, px t^bdernefs, , they c^mnot be_ 

. , ‘overW’jBiE^laiid., , 

VII. If the bones do not lie in blended he^s, pBC 
thofe of one fmgle animal all together, and 

at 
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at fome little diftance from others, it might 
be of fervice towards afcertainiiig the fpecies 
of this animal, to exfiofe or uncover one 
compleat fett of bones, without moving any 
one of them from its place ; and to make a 
general drawing of the whole, as they appear 
in that fituation ; and’ to fend as many of 
them, as are tolerably perfed over to Eng- 
land, with that drawing. 


Lord Shelburne was pleafed to l:ake the^ care of 
this propofel upon himfclf j and in proper time will 
probably receive fuch information as may be fa- 
tisfadory.. 

I thought it would be advifeable, in the mean 
time, fo colled all the information I could upwn this 
fubjed; and to lay the rdult of iteli tShtlimes be- 
hit thi§ Sodety : that thofc tittho rtiay have better 
eytl^hnities might be invited to the fubjed, and 
Ao loti^'r leave fo capital an article of natural hiftory 

I examined all the foffll teeth, as they ate dalltjd. 
In the Mtifenni of this Society, And tie head and 
of an hippopdtatnus. Then^ with Di*. Knight 
iittp'lh’d '»• 'leeddd tifoe Wth Dr, Sol'ander, I ex~ 
iihirted dl the foflil tdeth, and all d# jaw-bones,. 
%d'Jteeth"Of elephaifftSs' t^cr 

-siiBaisj in tife'ldtl!i‘llii«lwf^dronie l&b- 
4'i»;lfr'fkl«^cc»lledfofisi.^ Ihf ’ntirkiiig 'this fearch, 
,,i 'bf the incc^nitm that 'were 

found' in‘^''''Bra2lif'and Litht, as'Well 


Mi 
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At th'i4 time Lord Shelburne prefented the largeft 
of the AnKrican tulhs, and the jaw-bone, and iomc 
giiiuicrs, to the I’riiiflr Muheuin } and his Lordfldp 
did me the honour to fend me the fmalkr tufk, and 
two grinders. 

I went to four of the principal workers and dealers 
in ivory, with whom I faw and examined many 
hundreds of elephants teeth. Though they all allured 
me, that the real elephants teeth have often a fpiral 
twill, like a cow‘s horn j they could not fliew me 
one tooth lb twifted, in all their colledions, at the 
time when I vifitcd them. Three of them did me 
the favour to corac to my houfe j and they gave it as 
their opinion, that my two American tulks were 
genuine elephants One pf them was 

pofitive that they were African teeth. Anothef 
worker in ivory cut through that tufk which Lord 
Shelburne gave me. It proved to be found on the 
infide. He allured me, that it was true elephantine 
ivory } and that workers in ivory could readily diftin- 
guim the genuine, by its grain and texture, irom ail 
other bony fubftances whatever* He pohljicd itj 
we compared it with other pieces of genume ivory $ 
and indeed they appeared to be perjf^dly fitnilar. 
His opinitm was afterwards conlirmed by another ex^ 
perienced . workw , 'ia ivory, Yet their ; opinion^ jnd 
what I (aw with my own eyes, CQi>vinced me of this faA 
only, viz* that true or genuine ivory is the produaioa 
of two'-dl^went animals j and ,nol of ,&e cl'epha#, 

atone.; L iktfC 

.,.Havtog,:t|^iai^^afalllhe to 

could 

Academicians -Md 

■bitten ort 'this queflM.i.Ja 

-V;toi,;LV'llI. ■ ' O *, Totn.' 
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Tom. XL p. 86. &c. and p. 147. &c. Ti>m. XIL 
p. 63.; and Memires de I'jdctid. Rey. da Sc. Ann. 
1762. p. 206. 6cc. Rut> inilcad ot meeting wstlj 
flids xvhich could dirprove my opinion, 1 fouinl ob- 
fervations and arguments which confirm it. One very 
material fad, which Mr.Daubcnton {urnifhes in fup- 
port of my hypotlicfis, is thecomparifon of the Ame- 
rican thigh- bone, with that of a real elephant } both 
of which he has rcprclented in figures, which 
appear to be done with accurttcy. To me it Iccms 
moft evident, tlrat they are bones of two dilVmdi 
fpecies. The vaft difproportional thicknefs of the 
American bone, compared with that of the elephant, 
is furely more than we can attribute to the different 
proportions of bones, in the iiime fpecies, which 
arife from age, fex, or climate. But Mr, Dtubenton, 



pipftlpfi- in^thicknefs to, the caufes above-mentioned i 
tb^t in ’all other circumftanccs they 
ate exadly alike. Now, to my eye, there is nothing 
more evident, than that the two femm differ widely 
in the Ihape and proijorriofl of the hcadi in tho 
diredion or the neckj and in. the figure 
iSr^ihdion of .the great trocha-pter: fo that they 
h|ye many 't?h«iders, . which, prove their belonging ta 

-■ ' — ' focicty, 

Amoimlk'if i't. . 

Ihave^added tibiws,draw<^' 
S;^;#tat'.aaii»al ;the- 

give 
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parlfon might be made with cafe, I have added three 
llinilar drawings, taken from the larged; of the two 
full-grown Elephants jaws which were in my bro- 
ther’s collection j executed with the fame care, by 
the fame artiftj and drawn to the fame fcale, rrm* 
inches in the real objedt making oae-lo* the figure. 

Tab. IV. Fig. 1. An outfide View of the half of 
the lower jaw of the American incognkum, which 
the Ear| of Shelburne depofited m.ths Pfitilh 
fffiura. From the top of the condyle fo the anterior 
extremity, the bone meafured, in a ftreight line, 
thirty five inches ; the hafis alone, in a ftreight line, 
two feet and four inches. 

Fig, p. The fame view of the fame bone in a 
full-grAh Elephwd* drawn to th.e fame fcale, , 

Wh^Ver -will take the pains to compar^thefe two 
figures, with a critical eye, will fee that they differ fq 
very much, not only in fize, but in their general cha- 
raSer, and in the particular p|j:ts^ and features, that 
he cannot entertain a doi|ht the jaws m 

of two very different animals. ,• '■ 

Fig. III. A view of|^fefidpi:^thefam.e 

^ Fig.. Wf A 
of the Elef^bt, 

In compariwg the^e two; views, the difference if 
pofiible is ftill more manifeff. 

Fip. V. A view from above of the jaw pf the in- 
c&gnmtm» ■ ■■ - 

. f igifili of , the. Elephants jaw- 
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and wlioever is" of that opinion, will natnrally fafpca 
that the Siberian bones are of the fame kind. I ima* 
ginc that it will be found, upon ftrid enquiry, to Ije 
fo. But, as I have not the neceffary m-aierials for 
difcuffing this queftioti at prefent, 1 fliall only ftatc a 
few fads, to Oiew that there is feme ground for the 


opinion. 

1. All accounts, and particularly thofe of MeflZ 
Gmeiin, BufFon, and Daubenton, fay that the bones 
found in Siberia are larger than the bones of common 
Elephants. This w'oiild make us inclined to fufped: 
that’ they were not Elephants bones, but that they 
were of the Incognitum. 

2 . The S-iberian femur ^ as reprefented byMonfieur 
Daubenton, is very much like the American femur in 


hze, fliape, and proporttons. 

This cjrcHfmftanoo appeaFS' tO‘'bw'--'iitek0ft 
ftfaddfij'as'Wfe have befcrr'provedj.’tlMife^ the 'American 
^un is not that of m Elephant. And in this argu- 
'■'Ksnefitj- *we hayo' we#> isbe weiglit of'jMonfieur Dau- 
ibenton’s opinion'm our favOitr. For he (page 20 .) 
faking'it for granteddhay' ihi'Silteriteiji'^tie waf un- 
doubtedly elephantine, reajemftom the likenefe in fee, 
Aape and proportions, tmt tl^ Aflierfcan/^ar isfo. 
Now, as we have fliewn that the America n* 

hot eiephafttlnc^ 'hi8'protd''takcnTfOti4 ill® fee,, 
iiape, md proportions oi'^' 

'1® ' ■'&' hot 

of the Elephant,;^ but of the 
*- ■ p Mohi|^bdDi4bfeirit®«t« fotittd' »■ differenee be- 
tyreenthe teihto<M|^e, brought Trom Sib|^‘'fftd' 


1 


. 'V 


4./fhe 
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4- The fiippofed Elephant’s tufk, which was 
brought from Siberia by Mr. Bell, and prefentcd to 
Sir llans Sloane, and ot which we have a dckriptiun 
and figure in the Memoirs ot the Academy of Scien- 
ces at Paris (An. 1727. page 309), is evidently tw, fled 
like the tulk of the incognitum, and not at all 
like any Elephant’s tufic which I have ever feen. 
This proof will have conCderable weight with thofe 
who will take the trouble to examine that tufk in 
the Britifli Mofeum. 

In the lafl; place, it may be obferved, that as the/?i- 
cognitnm ot America has been proved to have been 
an animal different from the Elephant, and probably 
the fame as the Mammouth of Siberia; and as grinder 
teeth like thefe of Aineriea have been dug op in vari- 
ous other parts of the world ; it fibou-ld feem to follow,, 
that the incognitum in former times has been a very 
general inhabitant of the globe. And if this animal was 
indeed carnivorous, which I believe cannot be doubt- 
ed, though wc may as philofophers regret it, as nwa. 
we cannot but thank Heaven that its w&le generation 
improbably extindt. 


Received), 
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VI. Ohfervations made on the IJJands o/ Saint 
John and Cape Briton, to afeertam the 
'Longitude and Latitude of ihofe Places^ 
agreeable to the Orders and InfiruBions 
of the Right Honourable the Lords Com--' 
mijfioners for Trade and Plantations : By 
Captain Holland, Surveyor General in 
Canada, and his JJfftants, Communicated 
by R. Bfockleiby, F* R. S, 

Read March HE inftrumeots made nfe of, in 

X obfervations, were ; 

I. A monthly aftronomical clock, or time- piece 
(with a compounded pendulum, and a fpring to keep 
it going when the clock is wound up), made by 
■the late Mr. George Graham. 

II. An aftronomical quadrant, or equal altitude 
anftrament of two feet radius, divided by Mr. Siffon, 
and improved, with an horizontal circle and Rand, 
by Meir. Heath and Wing. 

III. A two feet Gregorian reflefiling tclefcope, 
made by Mr, Short, 

IV. A ten feet refrading telefcope, revering the 

made by Mr. DoUond. 

. , . . . ' ^ In 
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In building my winter habitation on Saint John’s 
Illand, I conftrudled a ftrong ftone chimney ; to the 
back of which I fccurcd the clock with the greateft 
precaution j and the room was kept temperate by an 
iron ftovc. In a few days, the clock was regulated 
to mean or equal time; and always^ examined and 
compared by equal altitudes of the fun and ftars, at 
or near the time when ai?y immerfions or emerfions 
were to be obferved. As the going of this clock is 
not inferior to any made by that renowned artift Mr. 
Graham ; it will not be neceffary to infert here a 
multitude of equal altitudes of the fun, and other 
obfervaiions, to prove the exaanefs of this clock ; 
but only mention, that I have made ufe of Monfieur 
De la Lande’s Tables * to refllfy the equal altitudes 
of the liin, for the alteration of the fun’s declina- 
tion during the time of obfervations. 

.1765, 


1 Obfer. January 20. Obferved an emerhon 
of the firfl fuellitc of Jupiter, at 7 hours, 42 mi- 
nutes, 3 Icconds, equal or mean time, Mr. Haldi- 
mand, who oblervtd with Mr. Dollond s tclcfcope, 
nerceived tlte llucliite two fcconds later than I did 
with Mr. bhort’s ; the latter having the I'econd power 
magnifying 150 times. As this was the firlf ob- 
fervluion, we began too foon to obferve, and fa- 
tigued our eyes fo much, that wc were not fure to a 
tew fcconds. , , 

* See MonfiCur De'la Liuvlc’s Apmsmk, Article 
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2 Obfer. January 27. The firft Hudiitc of 
Jupiter emerged at 9 hours, 36 minutes, 31 Icconds, 
mean or equal time. Jiy bringing Mr. Shoit’s tc- 
lelcope out of a warm room, into the cxccfllve 

air, the mirror became very dull, by which i loft 
my obfervation; but Mr. Haldimand was furc of 
his being good, 

3 and 4 Obfer, March 23. The third fatcl- 
lite of Jupiter in immerging began to appear faint at 
9 hours, 4 minutes, 4B feconds, and intirciy irn- 
merged at 9 hours, 5 minutes, 47 ftconds ; and hi 
emerging began to appear faintly at 1 2 hours, 27 mi- 
nutes, 52 feconds, and fully recovered its luftre at 
12 hours, 27 minutes, 58 feconds, equal or mean 
time. Obferved by us both. 

5 Obfer. April 6. The firft fatellite of Jupiter 
in immerging appeared faintly at 10 hours, 15 mi- 
nutes, 54 feconds, equal time, and recovered its full 
luftre in 4 feconds afterwards. Obferved by us 
both. 

6 Obfer. April 21. The firft fatellite of Ju- 
piter emerged at 8 hours, 34 minutes, 51 feconds, 
and recovered its full luftre in 3 feconds afterwards. 
Obferved by us both, 

7 Obfer. April 29, The firft fatellite of Ju- 

piter emerged at 10 hours, 29 minutes, 30 feconds, 
equ 4 !:ime, Obferved with Dollond’s tetefcope 
only.' ' ' , ' • ' . ' ' 

By the mean of all the meridian altitudes of the 
fun and ftars } the latitude of this place is 46® 2' 30''^ 
north. . 

In the beginning of May, I went on the furvey 
John’s ■ Ifland j and lieutenant Hal^imafid 
\ .to 
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w fiirvry and fettle the latitude and longitude of the 
MagdaUn lllnul'?. 

I'hc longitude, lieutenant IJaldimand determined 
hy the mean rcfult of fcvcral ohfervatlons of the dif- 
tanccofthe Moon, from the Sun and fixed 'ftars. 

This gentleman would have given a full account 
of his obfcrvatioiH-, with fomc natural remarks on the 
Sea Cows, which in prodigious numbers refort to that 
Iflitnd, had he not unfortunately loft his life, being- 
drowned prcfently after his return to Louifburg. 

The rcliilt of his obfervations is j 

The Magtiulcn Wands are fituatcd in the Gulph 
of St. lyawrence, in the latitude of 47” 41' North, 
and between 61“ and 61“ 38' Weft longitude from 
London. The variation of the Compaft is 17” 30^ 
Weft. 

The Wand of Entry, lies in 47” 17' North latitude* 
and 61" 20' Weil longitude irom London. 

The Bird Wands are in 47” North latitude, 
and bear from the Haft point of Magdalen North 
35° Eaft, diftant 18 Miles. 

Bryon Wand is in 47” 52' North latitude, and the 
Eaft point bears North 13® Weft of the Eaft 
point of Magdalen 5 diftant 1 2 miles. 

At my arrival at Louifburg,lbe abthOdlober 1765, 
I brought the inftruments lift order; fixed the clock 
to a brick wall, in a room kept warm by a ftove, and 
regulated it to equal or mean time. 

! alfo put up in a different room, nesir the fire, place, 
another monthly dock, fent me from London, made 
^ Meff. Mddge and Dutton, with a fimple or common 
pendulum; this clocM, with little trouble,' was fooh 
■&rou^ to keep time with the other clock, though, 
¥01.. LVilf. H when 
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when the fire was neglefted, it was foon jpercelved 
in its motion. 

The weather here proved very difadvantageous for 
aftronomical obtervauons, as well by the continue 
fogs, as fevere froft. 


1766. 

^ Obfer. March 10. Obferved by Mr. Thomas 
Wright and me; the firft fatellite of Jupiter emerged at 
r I hours, 2 1 minutes, 27 feconds, equal or mean time. 
This obfervation was made with the aforementio- 
ned inftruments, and in the fame manner. This day 
I had taken feverai equal altitudes to examine the 
clock, and found it 4 feconds too flow of equal time. 

April 7. We dilcovered a Comet at 8 houns, 
52 minutes; the tail of which was perpendicular to 
the horizon, with its head towards the Sun: the light 
of it was very pale, and it fet behind the hills at 9 
hours, 30 nunutes. As near as I could remember, its 
pofition, when I came to look on the globe, , was be- 
tween the tail of Aries and Mufea ; we made prepa- 
rations to make proper obfervationson the night enfu- 
ing; but a fog, which continued for fevcral days, pre- 
vented us; and when it cleared up, the comet had fo 
■much approached the Son, tjbtaft w?: never after could 

sfe® ht , ' ' " "■ ;l, ' , ' 

' ‘ Obfer. April ( 14,* Thp third, fatellite of Jupiter 

'51 ..minptes, 47 feconds y but 
ib-me flying, ciopdam a little duu* 

jbiQu?, which, .f^iqc^^fion^Jqfing the^immer%n of 
Afclhm.s f^^hilit^'' ‘Qbfefvedby uji^bo^h. 
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3 Obfcr. April 25. The find fatelllte of Jupiter 
ctBcrgcd at 1 1 hours, 46 minutes, 50 fcconds. Ob- 
ferveti by us both. 

May I. The fcveral furveying parties difperfed 
round this Ifland, to finifli the furvey, and take the 
latitudes of all the mod remarkable places ; of which 
the relult is ; 

At Louifburg and Ifland Battery, the latitude is 
45® 54' North. 

Cape North, latitude 47“ z' North. 

St. Paul’s Ifland, North cove, latitude 47® n' 
North. 

The entrance of Dartmouth Harbor or Baye des 
Efpagmki latitude 46® 13*' North. 

-——Conway or St. Anne's Harbor, latitude 46® no' 
North. 

The North head of Coiviles Bay, or Niganiche, 
latitude 46” 44' North. 

Augud 4. I returned to Louifburg, toobferve the 
eclipfc of the Sun on the day following. This 
eclipfe appeared here perfciSly annular j but I could 
only obfervethe undermentioned circumdances, as my 
large tclefcope and micrometer were out of order. 

I obferved with the telefcopc fixed to my quadrant 
or equal altitude indrumentot two feet long reverfing 
the objeas} and Mr. Thomas Watts obferved with 
one of Dollond’s, four feet long. 

During the time of obfervation, the fky was very 
clear, and I took fix equal altitudes, to examine the 
clock. 

)x • " 

The beginning of the ecHpfe , ,-,§8 ,40 

The ring formed ‘ * 8 48 

The ring opened » » 2 6 

End of the eclipfc 3 33 S° 

Hz 


Equal, or Moan Tiia.?. 

' From 
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1767. 

From this time 1 was prevented, either by the bu- 
finefs of the furvey, or by the inconveniency of the 
weather, to make any further oblcrvations, until Fe- 
bruary 18. 

1 Obfer. The firft fatellite of Jupiter inimcrged 
at II hours, 47 minutes, 10 feconds, mean time. 

2 Obfer. February 25. The fame fatellite of 
Jupiter immerged at 13 hours, 41 minutes, 14 feconds, 
mean time. 

• 5 Obfer. February 27. The fame fatellite of 
Jupiter immerged at 8 hours, 10 minutes, 17 feconds, 
mean time* 

4 Obfer. March 6. The fame fatellite of Jupi- 
ter immerged at 10 hours, 4 minutes, 29 feconds, 
mean time. 

5 Obfer. March 15. Tlie fam« fatellite of Ju- 
piter immerged at 8 hours, 41 minutes, 19 feconds^ 
meantime. 

6 Obfer. April 7. The fame fatellite of Jupiter 
emerged at 8 hours, 5,3 minutes, ii feconds, mean 
time. 

7 Obfer. April 14. The fame fatellite of Jupiter 
emerged at 10 hours, 47 minutes 44 feconds, mean 
time. 

The obfertations of the immerfions and emerfions 
were this year made with Dollopd’s rcfcaffting telef- 
cope } the refledfcing telefcope Of Mr. Short being. 
fentwithMr. Wright (one of my deputy furveyors), 
who went laft Auguft to the Ifland of Anricofti, to 
furvey, make obfervations for the afeertaining the 
longitude and latitude, and keep a meteorological 

^ ‘ ,■ ■ . ■ , ' 

^ '' , ■ Ihdpe. 
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I hope fome of Mr. Wright’s obfervations ■will be 
made on the fame time with mine, that i maybe able 
to fettle immediately the longitude of the Illand of 
AnticofU, and the entrance of the river of St. Law- 
rence. But to determine with exadtnefs the longi- 
tudes hitherto taken, it will be neceffary to deliver a 
copy of this paper to fome members of the Royal So- 
ciety, that they may be compared with correfponding 
obfervations, made in England. 

By order of the Surveyor General. 

George Derbage, Sec. 


Received. 
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VII. A Note concerning the Cold of 1740, 
and of this Tear* By J. Bevis,- M. D* 

F. R, S* 

Read March 3,T Find in my journal of aftronomical olv 
fervations made at Stoke Newington, 
in a detached or infulated obfervatory, whofe walls 
were of brick and two feet thick, that during moft 
part of the night of the 5th day of January 17^’ the 
ink in my ftand-difh would freeze in a few minutes, 
if brought within a foot of the wall ; and that the 
furface of the water wherein the ball of the plumb- 
line hung, for redifying the pofition of my mural 
quadrant, was continually fteezing, fo that I was 
obliged to thaw it frequently, by pouring in hot water j 
yet was there a good fire in the room all the night. 
At 5 in the morning, of the 6th,aFahreDheit’s thermo- 
meter, made by himfelf, expofed to the North, Rood 
fomewhat lower than 10, that is, more than 22 divi- 
fions below freezing. This was the coldeft night of 
that year there. 

This prefent year, in Brick-court, N® i , Middle Tem- 
ple, the fame thermometer, expofed out o’doors to the 
North, ftood lowcffcon New year’s day in the morning, 
to wit at 17, and once again aathe fame place j but 
then 1 am toobferve that I am on that fide my chambers 
invironed with buildings almoft contiguous to the 
wall my inftrument is hungagainft, wherein very pro- 
bably fires were kept up, which hindered the quick* 
^er from finking confiderably lower. 

" v.s"; , ' ' , ■ , J. Bevis. 
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Received February 4, 1768. 


VIII. Ohfervations on the fame SubjeSt, by 
J. Short, F. R. S. 


Read March s.T'N the year 1738, I bought of Me. 

^ Scarlet a diagonal bai'ometer. On 
the upright part of this barometer is affixed a fpirit 
of vi'ine thermometer, laid to have been made accord- 
ing to the fcale of the Royal Society’s thermometer. 
On Tuefday,.the 25th of December 1739,. the great 
froft of that and the fucceeding year began. On 
Saturday the 19th of Decembfci',. at one o’clock in the 
afternoon, I obferved that the fpirits of wine were de- 
fended To low as not to be feen, that is to fay, were 
below the top of the wood which covers the. ball of 
the thermometer. 1 had another thermometer of 
quickfilver, made alfo after the fcale of the Royal 
Society’s thermometer : I found that the quickfilver 
of it was fitnk within the ball. This laft thernno- 
meter has been broke many years ago. The fpirit 
of wine thermometer I have flill in my pofleffion,, 
in the fame condition it was then. , This therrno- 
mttcr ftood then, as it does now, within a room next 
tp the river, at the greateft diftatwc froija two win- 
dows, one of which' looks South, the- other 
The wind blew hard from, the 3 Eaft pn the ’29th 

■ , ■ , ' : • of 
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of December, There was then no ice on the river, 
which I could fee. ^ _ , 

I have fincethat time fettled the freezing point of 
this thermometer. I find that the fpacc, on this 
thermometer, contained between the frccn'u-ig point 
and the top of the wood which covers the ball, is equal 
to 21 divifions of Fahrenheit’s fcaic. It, therefore, fol- 
lows that the cold, at one of the clock in the afternoon 
on the 29th of December 1739, was fo great as to fjnk 
the mercury 21 divifions below the freezing point of 
Fahrenheit’s fcale, within this room, the winclawa 
being fhut. 

On the 31 ft of December 1767, at 8 o’clock in the 
morning, aFahrenheit’sthermometer without the win- 
dow of the fame room, wdicrc it had remained all night, 
ftood at 19®. divifions below the freezing point ; but a 
fimilar Fahrenheit’s thermorneter within the room 
ftood a,t 134 divifions below the freezing point 5 
therefore the cold, that morning, was greater without 
the room than within it by 6 divifions of Fahrenheit’s 
fcale. 

On the 7th of January 1768, at 8 o’clock in the- 
morning, a Fahrenheit’s thermometer without the 
^indoW of the fame room, where it remained all night, 
ilobd^at* 104 divifions below the freezing pointy but 
a fimilar Fahrenheit’s thermometer within the rooni 
iftbodat 12 divifions below the freezihg point s therc- 
'ifiOrning, wafgrealter without the 
fobiii liiati withili it by 8 divifions of Fahrenheit’s 
fcale,’ ^ 

7 Front wlhafla'st^en faid, I think, we may fafelycon- 
btfide, thlf'tbeqoiy^'on the z' 8 tb of De!;:en|l»rl739 
fn'tfae’afternobn, was fo’grelty without 
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the window of the faid room as to fink the mercury 
27 dlvifions, at leaft, below the freezing point of Fah- 
renheit's thermometer. 

N. B. No fires were made in the faid room, or in 
the two contiguous rooms, in the year I739> 
the years 1767 and 1768. 

Surry Street, 3cl J. Short. 

February, i7‘68i ^ 


voL. Lvm* 
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IX. Anlnvepgaiion of the Difference between 
the prefent temperature of the Air m Italy 
and fome other Gountries^ and what it was 
Seventeen Centuries ago: In a Letter to 
William Watfon M, D. F. R, S* by the 
» Honourable Daines Barjington F. R. S, 

Dear Sir, 

Read March 3, T Troubled you lately to procure from 

*7^®* J|_ your Son Mr. Watfon, who is now in 

Italy, fome anfwers to certain queries with regard to 
the temperature of the feafons which commonly pre- 
vails there at prefent, and particularly whether the ri- 
vers of that country have been remembered to have 
had their furface frozen over. 

I have often put the fame queftion to many of thofe 
who have made the tour of Europe, and have always 
been anfwered in the negative : as moft Englifhmen 
however travel before they pay attention to fadls of 
this fort, I was defirous of procuring information, 
from thofe whofe obfervations might be more de- 
pended upon, 

I have long entertained a notion that the feafons are 
become mfinitely more mild in the Northern latitudes 
than they were 1 6 or 1 7 centuries ago ; and from this 
it hath happened that many paflages in the claflical 
Writers deferiptive of the Severity of the climates, 
have ftruck me more than they would perhaps a com- 
reader. 


It 
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It will be immediately feen that the proofs of this 
affeition mull depend upon accounts of the weather, 
and it’s cibas in places, the fituation of which we 
know with fome precifion, and which may be com- 
pared with the common meteorological oSfervations 
in the fame latitudes and fpots at prefent. 

If this fame queilion fliould be agitated two thou- 
fand years hence, it might receive an abfolute demon- 
ftration ; as a journal of the changes in a well-con- 
ftruded thermometer would fliew the temperature 
which prevailed in any particular place, during the 
prefent century. 

No fuch accuracy can be expedted from any paffages 
in the claffical writers } but in order to ftate the altera- 
tion which may Iwve happened in fo.long a cdurfeof 
years, the moft proper method feems to be to com- 
pare their accounts with thofe of more modern tra- 
vellers, who have equally wanted the afllftance of a 
thermometer for their obfervations. 

I ihall for feveral reafons chiefly rely upon many of 
Ovid’s letters from Pontus (though he was not only 
a poet, but a writer of moft glowing fancy, and ima- 
gination), in which he defcribes the eftwfts of cold at 
Tomos * during his feveo years refidence there, and 
afterwards contraft this defcription with that of later 
travellers. 

« It is focalkd by Ovid, who refided there fo long and ander- 
ftood the liin,',uage of that country. It waa howcvcar lilcewife 
ftyled Tomis and^Tomi, the latter of which feems to have. been 
the more general appi^llatioh, as the adjcdiive form^ from ie is 
Tomitanus. Befides this, Ferrarwa fuppofes it to<be the fame 
with the modern Temifw^ea,. njoft sviileotly' 
cic-nt name in the time of Ovid. 

IZ ' '' 
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Ovid was born at Sulmo in Italy, about ninety Ro- 
man miles S. W. from the capital : 

“ Millia qui decies diftat ab urbe novem.” 

He afterwards refided chiefly at Rome, and was 
there at the time he received the Emperor’s orders for 
his immediate banifhment: I fhall therefore confidcr 
him as then leaving the 42d degree of Northern lati- 
tude, the climate in which he was born, and con- 
tinued to live. 

He was thence removed to Tomos, which Dr. 
Wells, in his maps of ancient geography, places only in 
the 44th degree of Northern latitude : the change 
was therefore only of two degrees, and yet Ovid im- 
mediately defcribes the winter of Hudfon’s bay. 

But, before I particularife any of the paflages which 
prove the intenfenefs of the cold, which he there 
experienced, it may be objedled that no^ credit is to 
be given to a melancholy poet, of a warm imagination 
and too exquifite feelings. 

This argument, I admit, would have great weight, 
if he only complained of the exccflive and intolerable 
cold which prevailed. The maxim of law, however, 
holds equally in natural philofophy* “ that be who 
** means to impofe or mijreprefent never deals inparticu- 
*ylar faSls,'" cfpccially fuch as admit of an irnmediate 
contradiction, and in which he could not himfelf be 
deceived. 

, ;Hc few with bis own eyes the Euxine fca covere4 
'With ice:, 

“ Vix equjidem credair, fed cum fint jpraemia falfi 
Nul}a, ratam teftis debet habere fidem : 

« Vidimus ingentem glacie confiftere Pontum.” 

'Eib. III. -El,' 10. 

generalibus,”; ■ ' 
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But if you will not credit what he faw, he after- 
wards mentions walking upon this ice: 

“ Nec vidiffe fat eft, udum calcavimus ffiquon 
“ Undaque, non udo.Jub fede, fumma fuit.” 

The fea thus frozen, not only bore Ovid who hath 
defcribed himfelf to be very light and agile, but oxen 
and carriages pafled over it : 

“ Perque novos ‘pontes, fubter labentibus undis, 

“ Ducunt Sarmatici barbara plauftra boves.” 

Lib. III. El. lo. 

When the poor baniflied poet, during this rigorous 
weather, wanted fome generous wine to warm himfelf, 
it was prefented to him in a ftate of congelation : 

« Udaque confiftunt formam fervantia teft® 

“ Vina, nec haufta mcri, fed datafrufta, bibunt,” 

This effedt of cold was not experienced in London, 
fituatedin the 5 zd degree of Northern latitude, during 
the great froft in 1 740. 

Add to thefe proofs, that what he here mentions is 
not the effed of one particular hard and fevere winter ; 
he complains from year to year of nearly the fame 
circumftances : 

“ Ut fumus in Ponto ier frigore conftitit Ifter, 
Fada eft Euxini dura'ternn&^ maris.” 

Lib. I. El. 10. 

The fnow likewife in many places never diffolved 
during the fummer : 

« Quffique nec hofte fero, rtec nive terra cares.’’ 
Frigore perpetuo Sarmatis ora riget. 

“ Et folet in multis bima manere lock.” 

I think therefore that what I have prefurned to 
conjedure, may be refted upon the fingle teftimony 
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of Ovid 5 biTt, as there is with feme fo hrong prejudice 
againft fads fi'otn fuch a quarter, I jfhall endeavour to 
corroborate this autliorityj by deferiptions of the fame 
country, which we find in other writers of thofc cen- 
turies. 

His contemporary Virgil fpeaks thus of the efieds 
of cold in the fame latitude : 

“ Caeduntque fecuribus humida vina, 

“ Stiriaque impexis iuduruit horrida barbis.” 

Georg. Lib. III. 1 . 349. & fcq. 

He likewife affeits that the fnow. 

— Septem affurgit in ulnas.*' 

Virgil indeed is aUb unfortunately a poet j but his 
Georgies are perpetually relied upon as authority, not 
•only by Pliny, but the later writers on hufbandry- 

Such credit is given to our own great deferiptive 
poet Thomfon, that the compilers of the Encyclope- 
dic have almdft entirely tranflated his Seajbm, under 
the article Zone: nor is there perhaps a circumftance 
mentioned throughout thofe poems, which the mod 
fcrupulous, and minute naturalift may not rely upon. 

I fhalljuft mention the authority of one more poet, 
as he is fcarcely more than a metrical geographer: 

Dionylius, in deferibing the fame country, fpeaks 
Aus of the fnow’s never melting : . 
r%erA;st ei mm svdmoi 

Aifli Ts r$ lusra^f. 

Tlmn? W‘dt k 668. 

I fhail clofe thefe corroborating proofs of tlie cold 
which was experienced at Tomos, by a pafTage from 
another gcogtiapiier, who is fhfficiently profaic not to 
,.^g|it pi any,obje<dion,.to his teftimony# tcccaint 

' , Aram 
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A7ra<ra twi ' h ’ma.ym vi' 

(r!po^^orvjg jwaXjerri ex; tuv a-vf^&amvTm 'sn^i to ‘roy.a, t*i? 
MixuriS^^ Si]\^ £?(, aj^oi^sviTiu yit^ 0 ^ictrXssg, co7i Kcu 
■zffijXoy moUi Kta adw, Strabo, L 7. 

Thus is Ovid fupported in that very material and 
flriking fadt of the ice being commonly ilrong enough 
to bear carriages. 

It now remains to compare this account of the fe- 
verity of the cold at Tomos, with that of more mo- 
dern travellers, who have either been at the fame place 
during the winter, orpafled not very far diftant. 

Rubruquis, Marco Polo, Jean du Plan,Carpin, and 
Mandeville, were all of them on the borders of the 
Euxine Sea, and proceeded many degrees Northward j 
and 5''et we do not hear of any complaint with regard 
to the cold. 

Buflaequius travelled from Buda to Conftantinople, 
in the midft of winter ; nor does he mention any in- 
convenience, or interruption, from froft or fnow. If 
it be faid that his way did not lye through Tomos (or 
Temefware), to this k may be anfwered, that he crolT- 
ed the fame latitudes j to which it may be added, that 
there was no Euxine Sea to mitigate the feverity of 
the cold. 

I muft likewife here make another obfervation, 
that it does not appear either from Ovid, who is fo 
very minute in every particular relative to this coun- 
try, or from any other traveller, that there are high 
mountains in the neighbourhood of Tomos. 

Tournefort was on the Black Sea, in the beginning; 
of April, and dwells much upon the very fine weather 
during the time he continued upon ki He qb-' 
ferves, however, that, in the time of Conlfhntine, the 
ftreight oppofite to Byzantium wa^ frozen over? and 
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that in the year 401 theEuxine Sea was covered with 
ice, for twenty days together. Thefe fadts, therefore, 
ftruck him, as extraordinary. 

Mottraye was in Grim Tartary, in the year 171 1, 
during the months of November and December j who 
is alfo entirely filent, with regard to any uncommon 
-eiFefts of cold. 

Thefe are all the travellers, whofe works I have 
looked into, or could procure on this occafion. I do 
not take upon myfelf to fay, that there may not be 
others, which have efcaped mej but I fliould not 
fuppofe the number to be great, as the Euxine Sea, 
and its neighbourhood, neither anfwers to the Euro- 
pean traveller, in point of curiofity or commerce. 

I haveTaid in theoutfet, that I have fome particular 
reafons, for fixing chiefly on Tomos, to make this 
comparlfon.j which arifes from the country being 
precifely in -the fame ftate that it was in the time of 
Ovid ; this entirely excludes the common obferva- 
(tion, that the cultivation of a country v>ill render the 
climate more temperate. 

We will now leave Tomos, and compare the ac- 
. counts of the weather in Italy, with thofe of the pre- 
fent times : it being firft premifed, that the country 
•was better cultivated, in the Auguftan age, than it is 
now, which fhould confequently have made the tem- 
.perature of the air more warm than it is now expe- 
rienced to be. 


The queries propofed to your fon Mr. Watfon re- 
late to thiscompariibn, and have occafioned my trou- 
bling you with this length of letter, fince I have within 
thefe few days been fortunate enough to procure, 
, trough other hands, the information I could have 
this head. . . 
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I iliall begin with feme paffages from Virgil’s 
Georgies, having already attempted to fhew that no 
authority can be more relied upon. 

This moft excellent hufbandman is conflantly ad- 
vifing precaution's againft fnow and. ice in the ma- 
nagement of cattle } and he may be generally fuppofed 
to give thefe diredtions for the neighbourhood of 
Naples or Mantua his native country, where he 
does not evidently from the context mean fome other 
parts of Italy : 

“ Et multa duram diphld, filicumque maniplls 
“ Sternere fubter humum, glacies ne frigida laedat 
“ Molle pecus.” Lib. III. 1 . 297. 

This relates to fliecp ; but that hardy animal the 
goat wanted the fame attention during the winter ; 

“ Ergo omni Audio, glaciem, ventofque nivales 
“ Avertes.” Lib. III. 1 . 317. 

Speaking afterwards of Calabria, the moft Southern 
part of Italy, he expreffes himfelf, with regard to the 
rivers being frozen, as what was commonly to be ex- 
pedlcd ; 

“ Et cum triftis hyems etiamnum frigore faxa 
“ Solveret, & glacic curfus frtenaret aquarum 

* “ Illo Virgilium me tempore dulcls alebat 
“ Parthenope, ftudiis florentem ignobilis oti.” 
f It appears alfo by the fixth Satire of Juvenal, that the 
Tiber's being commonly frozen in winter fupplied the ladies 
of Rome with a very extraordinary inftance of implicit deference 
to the commands of the Egyptian priefts ; 

“ Hybernum fra^la glacie defeendet in amnem, 

“ Ter matutino Tiberi mergetur ” ■ - 

Pliny’s favourite villa of Laurentinum was fuuated near the 
mouth of the fame river } and, in the very minute defalptton' of 
its beauties and conv'enienoes, he dwells much more upon the 
cxpofitioa of differeat parts of it to the warmth of the fun, 

Voi. LVIIL K I am 
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I am afliamed to be obliged to date fo many au- 
thorides ; but, as the proof entirely ariles from many 
fuch concurrent pallages, I llaall now fupport the 
teftimony of Virgil by that of two naturalilis, who 
were either Italians, or redded in Italy. 

Pliny, in a chapter, De natnra cedi ad arbores, and 
fpeaking of Italian trees, fays, ‘‘ Alioqui arbormn 
” frugunaque communia funt, nives diuUna% fidered* 
Lib.XVII. cap. 2. 

But perhaps the drongeft proof of that very re- 
markable fadl, the Italian rivers being conftantly 
frozen over, is to be colletted from a chapter in .^liau, 
which confifts entirely of indrudlions how to catch 
eels, whild: the water is covered with ice : to this, 
without troubling you with a long citation, I diali 
barely refer. (See Lib. XI V. de Animal, cap. 29.) 

Now, if we may believe the concurrent accounts of 
modern travellers, it would be almoft as ridiculous to 
'advife a method of catching fifh in the rivers of Italy, 
which depended entirely upon their commonly being 
frozen over, as it would be to give fuch diredions 
to an inhabitant of Jamaica. 

I likewife cantiot find that the precautions, which 
Virgil gives in his Georgies, againilthe damage which 
fheep and goats might receive from the fnow and 
froft, are now neceffary j and both thefe animals 
are known to ftand the fevered winters of tl 3 ^ High- 

than its coolnefs, which is the circumftance moli attended to^ 
even in our northern climate. 

He alfo mentions, that the fituation was not warm enough 
cither for olives or mirtle } and that the kurui (which, whether it 
he the bay or laurel, bears our climate, except in feafons of ex- 
■fesordinary feverity) would not then frequently ftand the whole 
at Laurentinum, nor neat the town of Rome.’ ■ 



f ^7 1 

lands of Scotland, conceived to be in Virgil’s time 
almoft the n]uma ‘Thule. 

I do not pretend however to afiert from this, that 
fnow does not lye upon the Alps and Apennines, 
which ariies from their very confiderable height, nor 
that fome waters on the tops of fuch mountains, or 
perhaps nearly under them, may not be frozen, 
efpccially when they arc at a great diflance from the 
fea. 

We fliall find however that the climate hath like- 
wife, upon thefc very fummits, become proportionably 
mild with that of the more level countries. 

This receives a very clear and fatisfadory proof, 
from the difliculties which thofe formerly encountered 
who paffed the Alps, 

Every line, almolf, of both Livy’s and Polybius’s 
defeription of Annibal’s paffage, makes mention of 
frofl and ice ; we know that thefc mount uns have 
been calily croffed fincc by armies, from the time of 
li’rancis the fird, to the war of 1743. They are 
iikewife palled fometimes even by conlumptive tra- 
vellers during the winter. 

It is now'’ time, perhaps, to releafe you from this 
very long dilTcrtation j on a point, however, which 
feems to"^be of fbmecuriolity and importance. I am. 

Dear Sir, 

Your moft faithful, 
humble fervant, 

Daines Barrington. 
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X. An Account of Rings confftmg of all the 
Prifmatic Colours^ made hy EkEirkal Ex-- 
plofwns on the Surface of Pieces of Metal, 
hy Joleph Prieftley, EE. D. F. R, S. 

Read March io,T' T was a difcovcry of Sir Ifaac Newton, 
^7^®- J|_ that the colours of bodies depend upon 

the thicknefs of the fine plates which compofe their 
furfaces. He has ihown that a change of the thicknefs 
occafions a change in the colour; differently coloured 
rays being thereby difpofed to be tranfniitted through 
the plate, and confequently rays of different colours 
being difpofed to be reflected at the fame place, fo as 
to prefent the appearance of different colours to the 
eye. 

A variation in the denfity of the plate, he flhows, 
will occafion a variation in the colour j but ftill a 
medium of any denfity would exhibit all the colours 
according to the thicknefs of the different parts of it. 
Tliefe obfervations he confirmed by experiments on 
plates of air, water, and glafs. He alfo mentions the 
colouri which arile on polifhed fteel, by heating it j 
as likewife on bell-metal, and fome other metalline 
fubftances, when melted and poured on the ground, 
where they may cool in the open air ; and he aferilcs 
thefe colours to the fcoria,ox vitrified parts of the 
metal, which, he fays, moft metals, when heated, or 
melted, do continually protrude, and fend out to their 
furface, covering them in the form of a thin gla% 
ikin. pag. 194, 

% 'Xhii capital difbovery, concerning the colours of 
-depending ■ upon the thicknefs of the fine 
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plates which compofe their furfaccs, of whatever den-- 
lity thofe plates be (and which may be of liich ad- 
mirable ufe to explain the colours, and perhaps, in due 
time, the conftituent parts and internal ftrudure of 
natural bodies) I have been fo happy as to hit upon 
a method of ill uftrating and confirming, by means of 
eledirical explofions. Thefc, being received upon 
the furfaces of all the metals, change the colour of 
them, to a confiderable diftance round the fpot on 
which they are difeharged, fo that the whole fpace is 
divided into a number of concentric circular (paces, 
each exhibiting all the prifmatic colours ; and perhaps 
as vivid as they can be made in any method what- 
ever. 

It was not by any reafoning a priori^ but by a mere 
accident, that I firft difeovered thefe colours. Having 
occafion to take a great number of explofions, in older 
to afeertain the lateral force of them ; I obferved that 
a plate of brafs, on which they were received, was 
not only melted, and marked with a circle, by a 
fufion round the central fpot, but likewife tinged, 
beyond this circular fpot, with a green colour, which 
1 could not eafily wipe out with my finger. Struck 
with this new appearance, I replaced the apparatus, 
and continued the explofions j till, by degrees, I per- 
ceived a circle of red beyond the fainter colours} and, 
examining the whole with a microfeope, I plainly 
diftinguiftied all the prifmatic colours, in the order of 
the rainbow. The diameter of the red, in this iii- 
jflance, happened to be one third of an inch, and the 
diameter of the purple about one fourth. 

Pleafed with this experiment, I afterwards purfued 
and diverfified it in a great variety of ways, the refult of 
which I fiiall comprife in the following obfervations.' 

I, When 
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I. When a pointed piece of metal is fxed oppofite 
to a plain furface, the nearer it i ’, placed fo the fur- 
face, die iboner do the colours appear, the ciofer do 
the rings fuccccd one nrother, and the kf; tpacc they 
occupy ; as, on the other hand, the farther it is placed 
from 'the furface, the later do the colours appear ; 
but the rings then occupy a psoportionably greater 
fpace, and have more r{jom to expand thcntlclvcs. 
IS* I. on the fteel was made by the explofions paff- 
ing from the point of a needle, fixed at the diftance 
of .,5. of an inch from the fled; and N“ 2. was made 
at the fame time, when the needle was placed at the 
didance of^h of an inch. It feems, however, that 
when the point is placed at fuch a diftance, as that 
the eiedric matter has room to dilate, and form as 
large a circular fpot as the battery will admit, the 
rings are as large as they are capable of being made j 
but that ftill the colours appear later, in proportion 
to the diftance beyond that. When the point is 
fixed exceeding near, or is made to touch the fur- 
face, the colours appear at the very firft explofioii, 
but they fpread irregularly, and make not diftindi 
rings, as N" i. upon the tin. 

a. The more acutely pointed is the wire, or needle, 
from which the eledidc matter ilTues, or at which it 
enters, the greater number of rings appear. A blunt 
point msskes the rings larger, but fewer 5 and in that 
ciresjmftatjce it is likewile much later before the co* 
lours mal&s their appearance at a given diftance, N" 3. 

* AH the coloured rings mentioned in this paper were fliewn 
te the .Royal Society, but could not be well reprtfented by a 

PliRV 
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Upon the fteel, was made by a bi'''"; T%'’ j„ 

upon the tin by a brafs knob fixed .< i(' ,, 

In making thelc rings, the firi,. '.'li),- ;nvt; is a 
duiky red, about the edges of the ciicn.i .r igot pre- 
fcntly after which (goneraily after 1‘ouror five fio^kes) 
there appears a circiihv JpdC<.’, viftide only in a pofi- 
tion oblkjue to the light, and locking like a fliade on 
the metal. This fpace expands very little during the 
whole courfe of the cxplolions, and it fecnis to be,, 
as it were, an attempt at the firfland faintcfl red ; for 
by degrees, as the otlier colours fill the bulk of that 
fpace, the edges of this fliade deepen into a kind of 
brown ; as may be feen particularly in N“ 4. upon the 
ftcel, where it is fomething more than half an inch 
in diameter, and in N“ i. where it is near 4. of an 
inch. 

4. After a few more cxplofions, a fecond circular 
fpace is marked out by another fliade, beyond the 
fnft, generally about g. or -.V of *”‘‘ch in diameter, 
which I have never obferved to change its appear- 
ance, after ever fo many explofions. This fecond 
fhadc, by fucceeding the firft •, which as I obferved, 
becomes giadually of a brown, or a light red, feems 
to be an attempt at the fainter colours, which intervene 
between the reds. 

5. AU the flronger colours make their firfl appear- 
ance at the edges of the circular fpot ; and more explo- 
fions make them continually expand towards the ex- 
tremity of the fpace firft marked out, while others fuc- 
ceed in their place j till, after about thirty or forty ex- 
plofions, three diftindt rings generally appear, as in 
N» 4, upon the ftcel. If the explofions be continued 
farther, the circle becomes lefa beautiful, and lefs dif- 

tindt j 
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tin£t; the red commonly prevailing, and fuftufing 
all the other colours, as in N" i. upon the fteel j 
though I attribute the confufion of the colours in 
that circle, in part, to the needle having been fcvcral 
' times accidentally broken from the cement which 
fupported it, and to its not having been rcpiaced cx- 
, adlly as before. 

6. The laid formed colours are always the moil 
’ vivid, as appears very diftindtly in the reds of N” i 
, upon the fteel. ‘Alfo the laft formed rings lie clofcr 
•r. to one another than the firft. 

y. Thefe rings may be brullied with a feather, and 
< even wetted, or a finger may be drawn over them, 

: without their receiving any injury; but they eafily 
> peel off, when fcratched with one’s nail, or any thing 
' thatisffiarp, the in nermoft rings being the moff dif- 
ftiicult to erafe, 

8. The firft circles are fometimes covfered with a 
►-quantity of black duff; part of which however may 
' be wiped off with a feather, fo as to ffiow the co- 
lours under it. An attempt to wipe off more, on 
the rough fide of the ffcel, took off the colours along 
-with it; bat more than half yet remains, with the 

,i duft-upon it, as it was firft formed. 

9. It makes no difference whether the eletftric mat- 
:, ter iffue from the pointed body upon the plate, or 

from the plate upon the pointed body;. thoplale.op“> 
i pdfod to the point being marked exaaly alike in both 
cafes. Alfo the' points themfelVes, from which the 
fire iffue^, or at-whkh it enters, are coloured to a con- 
“liderable dl&nde£oftep about half an inch, but j not 
»Ayery..difti nuffly. ^Thevooiou re likewife return jherc, in 
' i|«;»atric 'tk^Sj-as qpon.the' plate, , ■ ' 

'' '' ' " ■ , I'think 
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10. I think that the more circles are made at the 
fame time, the more delicate will the colours bej 
whereas the furfaoe is, as it were, torn, or corroded by 
more violent cxplofionsj which makes the colours 
appear rough and courfe. 4. is I think on this 
account, as well as fomc others, marked in a more 
delicate and beautiful manner than N° i. or N® 5. 
But this roughnefs is only perceived on the fteel. On 
filver, tin, and polidied brafs, the colours were always 
free from that roughnefs. 

11. A poliflied furface is not neceffary, the colours 
being very manifeft on the rough fide of the fleel, 
where it is not covered with the black dull men- 
tioned above. 

12. Thefe coloured rings appear almoft equally 
well on all the metals on which I have made them ; 
namely, gold, filver, copper, brafs, iron, lead, and tin. 

I have not tried any of the femi-metals ; but I have 
no doubt of their anfwering as well as the proper 
metals. 

13. When the pointed wire wars made to incline to 
the plane on which the colours were exhibited, the 
circular fpot was quite round, the center of it being 
in the perpendicular let fall from the point j but the 
colours were projefited oppofite to the point, in an 
oblong figure. 

Upon Chewing thefe coloured rings to Mr. Canton, 
I was agreeably furprifed to find, that he had, like- 
wife, produced all the prifraatic colours from all the 
metals, but by a different electrical procefs. His 
method had been to extend fine wires over the fur- 
face of pieces of glafsi and when the wire was ex- 
ploded, he obferved that the glafs remained tinged 
Yol. L?Iir. U with 
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with ah the colours from all the metals. They are 
not indeed difpofed in fo regular and beautiful a man- 
ner as in the rings I produced j but they equally de- 
raonftrate, that none of the metals difcovers the leaft 
preference to any one colour more than another. A 
variety of other very extraordinary appearances oc- 
curred in the courfe of Mr. Canton’s experiments in 
melting wires. 

In what manner thefe colours are formed, it may 
not be cafy to conjedture. In Mr. Canton’s method 
of producing them, the metal feems to be difperfed 
in all diredions from the place of explofion, in the form 
of fpheres, of a very great variety of fizes, tinged with 
all the variety of colours, fome of them too fmall to- 
be diftindly vifible by any magnifier. In my me- 
thod, it fbould rather feem that they are produced in 
a manner fimilar to the production of colours on ftcel 
&c. by heat /. e. the furface is affeded, without the 
parts of it being removed from their places, certaim 
plates only, or lamina, being formed, of a thicknefs- 
proper to exhibit the refpedive colour at certain dif- 
tances and that the thicknefs of thefe plates is con- 
tinually changing by the repetition of the explofions* 

N. B. The Battery made ufe of in the abovemen- 
tioned experiments was of tmnt^ m fquar&fiit: 
,, of coated glafs,. ' , ' • 


RecciVcdl 
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Received March 9, 1768. 

XI. A better from John Ellis, bfqtiire, 

F. R. S. to the Pref>.de 72 ty o?t the Succefs of 
his Experime^its for prejervmg Acorns for 
a whole Tear without planting them^ fo as 
to be in a State fit for V 'sgetation^ with 
a View to bring over fo^ne of the mojl va- 
luable Seeds from the Eaft Indies, to plant 
for the Benefit of our American Colonies, 

ReaclMarchiOj'Wjr AVIN G difeovered that the difap- 
Jl ' Jl pointment, which I met with about 
a year ago, in attempting to preferve through the fea- 
fon feme ever-green oak acorns and fome chefnuts in 
wax, was owing to their being unfit for vegetation at 
the time of my inclofing them ; I refolved in my 
next attempt to try only fuch as I was perfuaded were 
found and frefh. 

Fortunately, my curious and learned friend theRight 
Honorable Sir Thomas Sewell Mafter of the Rolls, 
hearing of my diftrefs, offered to procure me fome 
excellent acorns of the englifli oak, part of a parcel he 
had been fowing at his feat at Otterfhaw near Chert- 
fey in Surrey •, thefc he was fo obliging to fend me 
the 20th of February 17675 part of them I fowed 
immediately under the windows of my chambers, in 
the kitchen garden of Grays, Inn : and on the 22d of 
the fame month I inclofed about 36 of them in becs- 

L 2 wax. 
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wax. Moft of thofe that I had Town in the garden 
came up in June following 1767, and by the middle 
of September were 6 inches high. 

This gave me fome hopes that I Ihould not labour 
in vain as I had done before ; for part of the fame 
parcel of ever-green oak acorns which failed, I 
had given to Sir Thomas Sewell the year before to 
fow, and he affures me that not one of them came up 
with him. I like wife difcovered, though too late, 
that the Spanifh chefnuts, which failed, had been kiln- 
dried } this is a common pradtice in Spain, to prevent 
their fprouting by the damp heat in the hold of the 
fliip- 

I fhould not, my Lord, be fo particular in explaining 
the caufe of my difappointment, but to fhew the care 
that is necelTary to be taken by perfons abroad in the 
choice of the feeds, as well as the ftate they ought to 
be in, if they expedt they fhould anfwer the great end 
we propofe. 

Before 1 mention the method in which I treated 
thefe acorns, I muft obferve to yoijr Lordfliip, that 
though I have formerly been fo fuccefsful as to pre- 
ferve both acorns and chefnuts for the fpace of ayear 
in bees wax, feveral of which have afterwards vege- 
tated, and feme of them are now grown into trees i 
yet I always found that many of them were rotten 
when they were taken out of the waxj which , made 
me ffifpea that it was owing to the too great heat of 
th6 melted wax, thatfo many of them were deftroy- 
ed. This put me on thinking of the following me- 
thod tQ, guard the feeds to be preferved from too great 
cheat, which I have now the pleafure to fliew yow 
'^^^^and the reft of the Royal Society the good 

After 
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After I had chofen out the faireft acorns, laying 
afide fuch as had' fpecks' proceeding from the wounds 
of infeds, I wiped them very clean till they ^ were 
quite bright, for fear of any condenfed perfpiration 
on the furface, which if inclofed, would turn to moul- 
dinefs. I then poured fome melted bees-wax into a 
china plate about half an inch deep, and foon as the 
wax was cool, but ftill very pliable, I cut out with a 
penknife as much as would inclofe one acorn ; this I 
wrapped round it, rolling it between my hands till the 
edges of the wax were perfedly united : in the fame 
manner I covered about 36 of them with all the cau- 
tion in my power, fo that after they had been fet to 
harden I could not perceive the leaft crack in them. 
When they were quite cold and hard, I prepared an 
oval chip box, of 7 inches long, 44 broad, and 34 
deep; into this I poured melted bees-wax to the depth 
of ati inch and half j and when I could bear rny finger 
in it, 1 laid the covered acorns at the bottom in rows 
as clofc as I could together > afterwards other rows 
over them, till the box was full } and when the .firfl 
wax began to cool, I poured fome wax that was bare- 
ly fluid over the uppermofl: acorns till they were qCiite 
covered. In order to cool them as foon as poflible, I 
fet the box near a window, where the fafli was 
raifed a little to let in a flrcam of cold air j when 
they were almofl: cold, I perceived the wax had 
flirunk a little here and there, and left fome chinks ; 
thefe I immediately filled up wich very foft wax, 
prefling it very dole and fmooth. After it waS 
quite cold and hard, I put on the cover of the box, 
and placed it on a rfielfin a clofet till the beginniri'g 
of Auguft iaft. when 1 fent it toAd'*&ireof Mr: 
"Bacoffa, clerk to the Royal Society, to their Boufe in 

Crane 
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Crane Court, to be produced and examined before tlic 
Royal Society at fome of their fiiil meetings after the 
long vacation. My health would not permit me to at- 
tend myfelf; but I am informed, my Lord, that when 
they were cut open and examined before your Lord- 
fliip and the reft of the Royal Society prefent, their 
appearance promifed fuccefs} and that they were or- 
dered to be delivered by Dr. Morton, fecretary to the 
Royal Society, to the care of Mr. William Aiton, 
Botanic Gardiner to her Royal Highnefs the Princefs 
Dowager of Wales at Kew at my requeft, that the 
Royal Society might be informed whether they would 
vegetate. 

I have juft now, my Lord, had the pleafure of re- 
ceiving a letter from Mr. Aiton, advifing me, that he 
had fen t to Mr. Robertfon, houfekeeper to the Royal 
Society, two pots with the young oaks rifing'from the 
acorns prelerved in wax, which Dr. Morton font him 
from the Royal Society in December laft ; and am 
well perfuaded he has carefully attended to an expe- 
riment, the fuccefs of which, if properly followed, may 
in a few years put us in pofleflion of the moft rare 
and valuable feeds in a vegetating ftate from the remo- 
teft parts of the world, which in time may anfwer 
the great end of the improvement and advancement 
of our trade with our American Colonies. I am, 

My 'Lord, ^ ' '' ' 

Vith the greateft refpeift, 

Your Lordftup’s 

EKjft humble and obedient fprvant, 



'sjJnn^March^, 


. totin, Ellis. 

, pjr , I '* 

' ' MR, 
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Kew, March 8, i 

SIR. 

1 Received December 5, 1767, of Dodlor Morton of 
the Britifh Mufeum a parcel of acorns prefervedin 
wax (the quantity of acorns which I received was 
34) ; and according to your defire and diredlion they 
were fowed. as foon as I received them, into a fandy 
light loom. 1 placed the pots with the acorns under 
a frame, where they remained till January the 28. I 
then took the pots with the acorns out of the frame, 
and placed them near, a window, in one of our large 
airy ftoves, where they have remained ever fincej ac- 
cording to your defire, they Hull be fent to-morrow 
to the Royal Society’is houfe. I think the gentlemen 
of that Honourable Society will be pleafed to fee the 
method of preferving feeds in wax prove fo fuccelT- 
ful; as the acorn is one of the worft of feeds to keep 
any time, out of the ground, from perifhing ; and’ 
the good fuGcefs there is from thofe few which I 
received from Dodtor Morton.. I am, therefore, of 
the opinion, that, if feeds are found and dry, and care- 
fully put up in the wax, it is the ; bed: method: 
that has ever been, found out to prelerve feeds from: 
diftant countries. 

I aln, Sir;, 

Your moft obedient and humble fervant. 

To John Ellis, Efqi Wiliiatn AitoiT,, 

Gray’s- Inn.. 

N. B. These ire &teen in one pot, and nine in the 
other,' that ’afe>lrcady come up, and mom 
of them from ifesht to fo inches:* high. 

. m .rfr 



Xn. A Letter from Dr. Donald Monro, 
E R. S. to Mathew Maty, M. D. Sec. 
R. S. inclofmg one from Mr. Farley, of^ 
Antigua, on the good EffeBs of the igcif 
Root in fome Fevers. 


S I R, 

Uaaj March 17, S we have had no further accounts 
J\. of the Quafll Root, fince Dr. 
Linnaeus publithed the fixth volume of his Amcsm-- 
fates Academkes * in the year 1 764, I have, accord- 
ing to your defire, fent you the copy of a letter on the 
good eiFeds of this root, which 1 hope will be ac- 
ceptable to the Society, as it may excite Phyficians to 
make tiials of this medicine vvhich fcems to pro- 
mife to be of lb much ufe. The original letter was 
given me by the gentleman to whom it is addrefled, 
while I attended him laft year when he was here in 
England for the benefit of his health, I am, 

S I R, 

Your moft obedient humble fervant, 

jcr»,n.s.^t.M«chs. ^ D, Monro. 


* Dr. Carol. Linnasus gives a particular defmption and figure 
, of theQaaffi tree, which grows in the neighbourhood of Surinann, 
in South America, and of the Root having been adrainiftred at 
Suiinam, with great faccefe, in malignant, remitting and fetcr- 
mitting fevers : and he tells us that its virtues were firft difeo- 
, yered by a flave df the name of Quaffi, from wbwi the tree got 
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Copy of a Lciicrfmn Mr. James Farley, PrMItiioncr 
‘ tn Pbxjkk hi ik Ijland oj Antigua, io hh Pmincr, 
Mr. Arch. Gloltcr, hi London ; daUd Antigua, 
July 26, 1767, 

S I R. 

M r. T — f has been extremely ill fince his arrival 
with a fever, which iafted for many hours ; and, 
upon its going off, he could not retain the bark in any 
fliape whatever. Many things were tried to check 
the vomiting, and enable him to keep down feme 
bark, but to no purpofe. ^ At laft I tryed the Quaffi 
Root, an account of which I read in one of the ma- 
gazines for this year j it fat extremely ^ well on his 
floniach ; he had no vomiting after the firft dofe, and 
recovered very fpeedily. ■. 

I have lately tried it in three or four cafes, where 
there has been a tendency to putrefaftion and the 
bark would not ftay on the ftomach j a dram of this 
root, has cffcdually anfwered every purpofe that the 
bark would. It has this advantage over the bark, that 
it docs not heat the patient, 

I have given it in fevers, joined with the Radix 
SerpcntariiB Virgintanae, with fuccefs. I had a pound 
or two from Efquebo, and have fent you a little of it. 
Dr. Warner has fent Dr. Jackfon a piece of it j he 
faw the good efeas of this medicine, in a patient, 
Captain B — n, who fails for London to-day. He at-, 
tended him with me. I could nol get the hade to fit 
Woi.i.Vni. . M on 
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on his flomach, for he had a perpetual vomiting, and 
could not keep down any nourifhment whatever. I 
prepared a decodion of a dram and a half of the 
Quafll Root, and a dram of the Rad. Serpent. Virgin. 
When it was ready, I fent for Dr. Warner, that he 
might fee the patient before I adminiflred it ; he com- 
plained of fome pain on touching the pit of his fto- 
raach, had a very fluggifh low pulfe, g great pain over 
his eyes and in his eye balls, and vomitings. He took 
the decodion, which furprizingly put a flop to his vo- 
miting ; he had no return after the firft dofe, and kept 
down every thing. We indeed gave him fome 
Camphor and Sal Succini, on account of the fluggilh- 
nefs of the pulfe, but I have tried it alone in a de- 
codion, with infinite advantage. 

Signed, J. Farley. 


Received 
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ill'; 

XIV. Account of the different Species of th 
Birdsy called Pinguins, hy Thomas Pen- 
nant, Efquire^ F. R. S. 

PINGUINS. 

■Read March 1 HE chafaiflers of this genus arc» 
* J|_ very fmall wings and thole covered 

with 'meet fhalts. Four toes on each foot, three of 
which are webbed, the fourth loofe and ftanding for- 
ward-, 

1. ‘The Patagonian’ 

Tab. V- 

Size. The length of the iluifed fkm, we mea- 
fured, was four feet three inches ; and 
the bulk of the body feemed fuperior 
' to that of a fwan. 

MI. ‘ Four inql^k And a half long; flender, 
' ‘ iftrait^' lending only on the end of the 

• «H)er inandible, black, covered on each 
‘"ilde the hafe with foft (bbrt brown fea- 
thers ; the fides of the lower mandible 
‘Compreffed, the lower part or bafe orange 
coloured, the end dufky. No noftrils. 
Tongue. Half the length of the bill, andfingu- 
larly armed with ftfong fliarp fpikes 
pointed backwards, 

N 2 Plumage. 
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Plumage. The moft remarkable of all the feathered 
tribe, eaeh feather lying over the other, 
with the compaftncls of the fcalcs of 
Ml i their texture is equally extra, ordi- 
nary j the fliafts broad and very thin j 
the vanes unwebbed j the head, thmat, 
and hind-part of the neck, are of a deep 
brown colour ; from eacli lidc of the 
head to the middle of the fore-part of 
the neck are two lines of bright yellow, 
broad above, narrow beneath, and 
uniting, half way down i from thence 
the fame colour widens towards the 
bread, fading away till it is loft in 
pure white, of which colour is the whole 
under fide of the , body, a dulky line 
dividing it from the colour of the upper 
patt i the whole, back is of a very deep 
^,^^^f$pus‘col6ur, almoft dufky ; but the 
o£ each feather is marked with a, 
ccewiean fpot, thofc about the jundion 
of the wiflga larger and paler than the 
others. 

Wines. Are extremely Ihort in refped to the bulk 
of the bird, hang down, and have ra- 
ther the appearance of fins, whofe of- 
fice they perform * j their length is only 
fourteen inches; on the outfide they are 
dufky, and, covered with fcale-like fea- 
thers, or at beft wkhfuch whofe Ihafta 

«De Veert’s Voyage, p, 333. Winter’s Voyage in Hacluyrt- 
Coll. Ill, 75a^ 
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are fo broad and flat as f. arcc to be di- 
flinguiflicd from Icales ; Uiofe on the 
ridge of the wings conuiUng citfux-ly of 
fliaft ; the larger or quiii feathers have 
fome very fhort.wcbs. 

Taii.. Conflft:: of thirty brown feathers, or ratl^.cr 
thin Qiafts, refemb’Jng fplit whale-bone, 
flat on their upper fide, concave on the 
under, and the webs fnort, unconnected, 
briftly. 

Legs and vFroin the knees to the end of the claws 
Feet, j fix inches, covered with llrong pen- 
tangular black fcales ; the fore-toc fcarce 
ap inch long, and the others fo re-' 
mai'kably fhort,. as to evince^ the ne- 
cefhty of ^hat flrengj:h of th® tail, which 
feems intend€d , as a fupport to the bird 
in its eredh attitude ; in the fame man- 
ner as that of the wood- pecker is when 
if clings to the fides of trees j between 
the toes is a ftrong femiiunar mem- 
brane, continued even up part of the 
claws 3 the middle claw is near an inch 
long, and the inner edge very fharp 
and thin 3 the interior toe is fmall, and 
placed very high. , _ , 

■; JciiXtremely toug^ and thick, which, with 
th?, clofcnefs of the feathers, guards it 
effeftually in the element it is fo con- 
verfant in. 

Hiftory.; This bird was brought by Capt. Mac- 
, , Bride, from the Falkland Ifles, off the 
;St^£s, ;.o^; Magellan j. we believe this 
' ’0 ' ’ ' Ipecies 
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fpecies to have been unddfcribedj for 
the birds that bear the fame name arc 
mentioned by every writer, who treat 
of them as far inferior in iize to /his; 
fome compare their bulk to that of a 
'duck j but none make it larger than a 
'goofej the colours alfo of this fpecies 
are too ftriking not to have been taken 
notice of, had it been before difco- 
vered. 

■Captain Mac-Bride was fo obliging as to 
inform us that this was a very fcarce 
fpecies ; though he faw in the fame 
place multitudes of the leffer kind, with 
which it agreed in its manner of life. 
■Since the natural hiftory of each fpecies 
is the fame, we fhall give a general 
view of the oeconomy, &c. from fuch 
writers who have treated of them. 

It is a^greed that they are inhabitants of 
‘Southern latitudes only, being, as far as 
is yet known, found only on the coafts of 
'South America, from Port Defire to the 
Straits of Magellan ; and, if we re- 
member right, Frezier fays, they are 
found on the weftcrn Ihore, as high as 
Conception. In Africa they fcem to 
be unknown, cxc^t on a fmall ifle 
: twar the Cape -of Good Hope, which 
takes its name from them. 

"They are fbund in prodigious numbers on 
land during the brewing feafon j for 
vthej feldom come afhore but at^ that 
a time ; 
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time j they form burrows under grounds, 
like rabbits ; and the ifles they frequent 
are perfedly undermined by them, fo 
that it is difficult to walk without falling 
into their holes, or finking through the 
furface up the fiioulders. Such ren- 
contres are difagreeable, as thefe birds 
bite extremely hard ; and commonly 
three or four are found to neftle toge- 
ther in the fame bole. 

Their eggs are faid to be rather left than 
that of a goofe j and that they begin to. 
lay the latter end, of September, or be- 
ginning; of October; 

Their attitude bn land is quite eredt.j anch 
on that account they have been com- 
pared by fome to pygmies, by others to* 
children with white bibs*i- 

On land they are exceffively aukward, by 
reafon of the fituation of their legs, which* 
are placed quite behind : they are very 
tame, and may be drove like a flock 
©f fheepj.when prelTed,. they feek foK 
flielter either in their burrows, or the 
fea, whichv feems to be their more na- 
tural element. 

In the water they are remarkably aftive,. 
and fwim with vaft ftrength, affifting; 
by their wing^, which; ferve inftead of* 
fins. 

Their food" in generalis fiili, not but that/ 
they will eat graft like geeie for bir^ 

* Narborougli’s voyage, p*. 59. 


Richard'- 
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Richard Hawkins obfcrved, In an ide 
they frequent o£F Patagonia, a frnall 
valley covered with grafs, which the 
birds never burrowed in, as if they 
meant to referve it for pafturage. 

They are very fat, but tafte very fhby, not 
unlike our puffins: as they are very 
full of blood, it is necefery to cut ofF 
their heads as foon as they are killed, 
in order iliat it may run out ; it is alfo 
requifite they .ffiould 'be flayed, for 
without thofe precautions their flefli is 
fcarce eatable. When falted it becomes 
a good food, as navigators have often 
experienced, in particular Richard Jdop- 
kins *, who preferred that way flxteen 
hogfheads, which lafted above tw'o 
months, and ferved as beef. 

Thefe birds and feals feern to have been 
beftowed in quantity on thofe defolatc 
fliores, as refources in extremity to di- 
ffrefied voyagers. 

Name. The proper name of thefe birds is Pinguin 
(propter pinguciinem -f - ), on account of 
their fatnefs. It has been corrupted to 
Penguin j fo that fome, imagining it to 
have been a Welth word fignifying a 
white head, entertained fome hopes of 
tracing the Britifh colony, fliid to have 
migrated into America, under the aufpi- 
ces of Madoc Gwineth, fon of Owei> 

■y|*.Sir Richard Hawkins, Obf* 72. 

■',;f 'Oyk Exot. 1 01, 

’ ' J." ' 


Gwineth, 
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Gwineth, A. D. But as the 

two fpecies of birds chat frequent that 
coaft have black heads, we mufl; refign 
every hope founded on that hypothefis 
of retrieving the Cambrian race in the 
new world. 

We give this fpecies the epithet Patagonian, 
not only becaufe it is found on that 
coaft, but becaufe it as much exceeds in 
bulk the common kinds, as the natives 
are faid to do the common race of men. 

I muft not quit this fubjedt without making 
my acknowledgements to Mr. Banks, for 
communicating this curious bird to me, 
which he now permits to be laid before 
the 'Society for their examination. 

II. The lelTer P I N G U I N. 

Anfer Magellanicus, Cluf. Exot. lol* 

Black-footed Penguin. Edw. 94. 

Diomcdea demerja. Linn. Syft. 214* 

Size, Of a goofe. 

Bili» Strait to the point, where it grows hooked ; 

? the end of the lower mandible abrupt, 

as if cut off} both are black, but marked 
acrofs near the ends with a yellow 
bar. 

lumage» The crown, hind-part of the head, the 
cheeks, and chin, are dulky ; from the 

* Powel, Hift, Wales, p. , ' 

Yol. LVIII. O ’ ■ hill 
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bill over the eyes, and then down to the 
neck, paffes a white line j the back, 
and outfide of the wings, are of the 
fame colour with the head j the bread, 
belly, and fides, are white, marked 
with a brown line pafling over the 
upper part of the bread, under the 
wings, and terminating at the legs. 

■They vary in colour j fome wanting the 
white line over the eye, and the brown 
one over the bread. 

Wings. Like thofe of the preceding. 

Legs. Black, which agrees with the Magellanic 
goofe of Clufius, and may be the lefler 
^ecies obferved by our late voyagers to 
the coaft of Patagonia. 

HL Thfe P I N G U I N . 


Penguis^ Edw. 

Le Gourfou Calar&Bes. Brilibn. Av. VI. I02. 
Phaeton dmerfm. Lynn. Sy ft. 219. 


Size. Inferior to the laft. 

Bill. Thick, arched, and red. 

Plumage. Like in texture to that of the former j the 
head, hind part erf the neck, and the 
back, of doftcy purplilh hue j breaft and 
belly white. 

Wings. Brown, but the tips of the larger fc^iwis 
white.. . '■ ’ 

Tail. None, in lieu of it a few black bdftld^* 



Hiftory. 
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Hiftory. This feems to be the African fpecies j for all 
that have defcribed the South American 
kinds attribute to them black legs. 

This is found on Penguin ille, near the 
Cape of Good Hope, of which Sir 
Thomas Roe, in his Voyage to India, 
gives this brief relation : 

On the ifle of Penguin is a fort of fowl 
" of that name, that goes upright j his 
“ wings without feathers, hanging down 
“ like fleeves faced with white j they 
« do not fly, but walk in parcels, 
“ keeping regularly their own quar- 
« ters 

Left the bird known, by the name of 
Penguin, in the northern parts of Ba- 
rope and America, fhould be confounded 
with thefe, it may be obferved, that it 
is of another genus j and it is by the later 
ornithologifts very juftly ranked with the 
Auks. 

* In Chturchill’s Coll, of Voyagtf, vol.l, p. ^67,. 


O a 
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XV. 'The ^Application of Dr, Saunderfon’s 
Theorem for fohing unlimited Equations^ 
to a curious Queftion in Chronology: 
By Mr. James Horfefall, F, R. S. 

Read March a4.f~^ Y old tables it appears that Eafter 
1768, day happened on the 2 2d of March 

(which is the Jbonef it ever can happen), in the years 
of Chrift 165, 697, 1229, and laftly in 1761. 

Qneft. I. What is the next year of our Lord, 
when it will happen fo again before 1900? For, 
Note. From thence to 2199, the pafchal fuU 
moon, or the golden number 14,' which 
diftinguithed the years above, will be fixed 
on the 2 2d of March; confequently Easter 
day cannot happen before the i^d of March in 
that period. 

Anfwer. In the adl for altering the fiile, it ap- 
pears by the table for finding Eafter till 1899, that 
this can never happen in that period, but when the 
golden number^ or lunar cycle, is 14, and the Sunday 
letter D. 

Alfo, by making a filar cycle for that century, the. 
firft year of it will fall on 1812, the Sunday letters 
E D, wherefore all the yfears in that cycle, which 
have D for the Sunday letter, are 1, 7, 24 : 

and now the queftion is reduced to this. 

Queft. 
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QmPc. Whnt year of our Lord in the 19th cen* 
have the folar cycle either i, 7, 18, or 24, 
'when the lunar cycle is 14 ? Or, which is the fame 

thing ; ■ , o j 

C^eft. What number is there between i«oo and 

1900, which divided by 28 leaves i, 7, 18, or 24; 
and being divided by I'g leaves 14? 

SOLUTION. 

f* 

Here then in the general theorem -j yid — ^ +- d, 

is n=28, ^=19, D=i, 7, t8,or 24 ; E=i4,/=:r. 
To findr, the quotients are * 1,3, pj * 19)28( i 
drop the firft and laft^ becaufe their , ,9)1 9(2 
number is odd: then- the feries re- • 1)9(9 

quired will be o, i 2 } therefore r =;= 2. - 

N. B. If to any year of Chrift be added 9, and 
the fum divided by 28 j the. remainder, or 
28, if o remains, will be the cycle of the fun 
for that year j and if i be added to any 
year of Chrift, and the fum divided by 19; 
the remainder, or 19, if o remains, is the 
cycje of the moon. Hence, if any year of 
Chrift be feverally divided, by 28 an|i 19, and 
■ the' remainders be d and e refpe'aively ; then 
4. 9, or < 5 ^ 4 " 9 — 28 =s: D ; and 1 ? -f i, 
or e f - 1 — 19 = £. In the prefent cafe,, 
taking D == i, ^ 9 = i cannot be^ be.^. 

oapfe d woqld be negative : but i nauft 
only he affirmative, but alfo GREATl|ik%»4 J 
wherefore make J-I-9 — 28ta:D“ ij 

therefore 
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therefore d z= — 9Es:2'5i and 

e I =rE=: 14, therefore ^ = 1 5. 

D and E are the cyclar numbers, and 
d and e are the anno domhii numbers fuited t® 
the theorem. 


Here then ar%d — e -f- V = 28 X 2 X7 20 
— = 412 ; and 412 532 532 -f- 532 = 2008. 

The fifft anfwer, therefore, A. D. 412, is too little, 
and when encreafed by three dionyfian periods, or 
multiples of 28 and 19 is too big, going beyond 
the century required. So, when this folar cycle is i, 
it will not do. 

Let D = 7, the reft as before. Then J -f- 9 
— 28 £= 7 } therefore = 26. Here then 
TTyTI^e -f </ = 2« X 2 X 13 + 26 = 754 j 
and 754 4- 532 4- 532 ss 1 818. So A; D> 1818 


WILL answer the question. 

Let !>=: 18, the reft as before. Th en d g, 
28 == 3 1 5 therefore d = 37. Here raxd — e- 


28 X 2 X 24 4- 37 ==13815 and 1381 -f*’ 
532 =! 1913. This goes beyond the century re- 
quired } fo will not ek. 

Let D = 24, the reft as bef ore. Then d - 4 * 9 
== 24 } therefore == 15. Here ra xd-^ e 4- 
28x2X24-15 = 1275 1274-532x4=22555 
>Sr|iich goes beyond the century required, 

'So.^iere is but oneyear'ln the i9th century, viz, 

1 8 1 S, that will have the conditions required, The> 
cycleof the fiiti will then be 7 the^sycle of the moon- 
14 5 and the Sunday letter D 5 and Bajler^^pu^ the 
»2d of March ' ^ 

■ . ' ■ H.' B* For 
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N. E. For every century a nevo fokr cycle mull 
be made} becaufe, by the Ad of Parliament^' 
- for correding the calendar, every looth 
year for three centuries is common, and not 
bijesctik-y fo that the fame dominical letter 
Hands againfl: the fame year, in the cycle only 
for 100 years in three fuccefiive centuries. 

N. B. By a continual addition of 28 to 1700 or 
^75^ i** we have the fir ft year of each folar 
cycle } and when ^^firfi year of that cycle 
next after the beginning of any century is 
had, and its dominical letter found, by the 
rules and tables in the ad, ^ the cycle for ^ that 
century may be formed^ with the dominical 
letters anfwering to each year of it j where- 
by may be ieeji vd>at years of the cycle the 
fame Sunday letter recurs. Thus j 

Queft. 2. If it was required to find in what years 
between 2200 and 2300 EaHer Pay would again 
happen on 2 2d of March 5 I find by the bints above^ 
that ib& firfi year of the folar cydc fads oji 2204 j 
and, being leap-year y I find by me rules and tables 
in .the ad, that the 'dor^nkaHetters are AG: from 
dience F canftrud die fpiar cycle of years^ as in 
table r:,'- ' ■ /' ■ " ' • ■ , ' ' 

And from the table prefixed to did ®atl of 
Macclesfield's Letter to Martin FoHoes, Pfq; r. R. S. 
read May 10, 1750, and puUilbed in Phil. Tranfi 
Vol; XLyi. pi -47. &ewinj;the place of the goldda 

24 George fh''" ' ' 

t Vide Table L 

I huihbers 
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numbers in the calendar, and the pafchal full 
moon, and the Sunday letter, anfwering thereto for 
that century (which ftand as in table II), I conftruft 
table III, for finding Eafter Day during that century 
and obferve it never happens on the zad of March, 
but when the golden number C, and the dominical 
letter D. . _ 

And the dominical letter D happens only in the 
4th, 91b, 1 5th, and zbtii years of the folar cycle in 
that century,- as appears by table 1. 

Now the queftion is reduced to this, viz. 

What number is there between 2 200 and 2300 
which, being divided by 28, leaves either 4, 9> i 5 j. 
or 26 and being alfo divided by 1 9, leaves 6 ? 

S O L U T I O N. 


in the general theorem above,, viz. -jXd — e-.\-d 
^re given <7 = 28, /= i, r = 2, as before j and to find 
the values of d &nd e, 

We hare^+9-28=p = 4; therefore 23 \ the theorem : 
b ecanfe e + j = E = 6 j therefore e = 5 J 

viz. 28x 2X 18 -^23= 1031 J and 1031 +532 
+ 532 =: 2095 : fo that this cyclar number will 
mt do, the year falling either below or beyond the 
century required. 

Zi Let D 9 } the reft as before. Then fince 
28 at 9 5 therefore =;= 28,' and e xs $ 
as before 3 and ^8 X %% 23 + 28 =: 1316 ; and 
1316 + 332 + 332 = 2380. This cyclar rfani- 
ber will not do, for the fame reafpn as t|ie laft. 

3. Let 
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Let D = 15 ; the reft as before. Then 
fince ^ 4“ 9 = ^ ~ 1 5 i therefo re d 6, and 
^ as before; and 28 x 2 X 1 ■4" 6 = 62 j and 

62 4- 532 x '4 = 2190- This cyclar number will 
not do, for the fame reafon as before. 

4. Let D = 26 ; the reft as before. Then 
J 4. 9 = 26 ; therefore d = 17, and ^ = 5, 
as before; and 28 X 2 X 12 + 17=682; and 
689 4- 532X 3 = 2285 ; and this is the only year 
that will anfwer the queftion ; becaufe it has 6 for its 
golden number, and D for its dominical letter. 
Whence we may conclude, that after A. D. 1761,= 
there will not be fo long a Trinity- vacation again till 
i8i8 ; and after that year, the like will not happen 
till 2285* 


V®£. LYIII. 


P 
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Cycle, 
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zjd Century. 
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XVI. A Determination of the Solar Paral- 
lax attempted, bj a peculiar Method, 
from the Obfervations of the lafl Idranfit of 
Venus : By Andrew Planman, Profejfor 
of Natural Philofophy, in the Unwerfty 
oj Abda, and Member of the Academy of 
Sciences at Stockholm ; together .with a 
Letter from him to Mr, James Short, 
F, R, S. 

Vir Celeberrime i 

Read March 24, | ''v U M ante binos annos, in Tranf- 
1768. I j P adionibus Philof. anni 1763, quas 
in Bibliotheca Regise Academise Scientiarum Stock- 
holmenfis fervantur, animadvert! te, vir celeberrime, 
exquifitiffimam collocaffe operam in inveftiganda 
parallaxi folis 5 mihi propofui, raearum lucubra- 
tionum, in eadem ipfa re, tibi quantocyus facere 
copiam: aft negotiorum multitudine diftentus, hoc 
propofitum differre cogebar ad hoc afque tempus; 7 
Adeft quidem aliquod difcritnen paraliaxium, 
quas obtinuimus : fed adfcribendum eft id, paititn 
diverfis obferVationum combinationibus, partim quo- 
que diverfe aftumtis locorum longitudinibus, quas 
minime e re fore duxi, obfervationum, concilian- 
darum ergo, immiitare;, quippe quas, etiarh uno- 
eodemque loco captas, nimiura quantum difcrepare 

P z depre- 
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idepreliendimus. Nec errorem in obfervando cui- 
quam facile imputavcrim : ut enim taceatn diverfita- 
tem tuborum, oculomm, aliarumque circumftan- 
tiarum ; atmofphsra ifta, qua Venerem cindam eflc 
iam novimus, non potuit non diverfa exhibcre in- 
greffus atque egreffus pbsenomena, aliis hoc, aliis 
filud pro vero ingrelTus aut egreffus pbcEnomcno ha- 
bentihus ; id quod § VL ulterius expofitum invenies. 
Si itaque meletemata mea digna efiejudicaveris, quJE 
adis veftris inferantur, erit id mihi gratiflimum, 
imprimis, ut methodus generalis, quam hie fifto, et 
fupputationes, quas pafiim fparfimque exhibui, uno 
loco coacerventur. MoUmina, quse veftros aftrono- 
mos jam detineant, ad excipiendam Venerem in 
proximo ipfius cum Sole congreffu, seque gratum 
mihi foret refeire. Ex decreto Reg. Acadeinite Sci- 
entiarum StockholmenOs, ego Cajaneburgum iterura 
petam j aft celeberrimus Upfalienfium Aftronomus 
Mallet ufque ad Pello in Lapponiam contended 
De cetero vivas diu ad vota felix j ego vero per- 
manebo celeberrimi nominis tui 


Affiduus cultor, 


Dabam Abose, die i8 
Decembris, anni 1767, 


Andreas Planman. 


Parataxis 
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f aralkxh Solis ex Oh/ermtiombus noyijjlml ’Tmijiius' 
Veneris per difcurn Sokrent, peciiUerrt ^ueidcini me- 
thodo inve/iigala, ab Andrea Planman,^ Phyjices 
Profejfore in Academia Aboenfi, Academia Scien- 
tiariim Stockholmenfis Socio, 

SECT. I, 

U T tnethodum * expeditam fifterem, qua pa- 
rallaxis folis, ex obfervationibus Veneris Solem 
trajicientis, inveftigari poffetj rem fequenti modocon- 
cipiendam duxi. Scilicet fingo mihi e centre telluris 
T (Tab. VI. fig. i.)redasefi£du6:asadfingulapun(3:a 
difei fokris P Q^, quem, abfque notabili errofCj 
fub toto tranfitu fixum fupponere licet, atque hass 
redtas in piano ad iredtam T S, centra folis tellurifqud 
Jungentera, normal! ^c tranfeunte per OB apparen- 
tem planetas femitam, e centre telluris vifam, efiicere 
difei folaris projedlionem IKE, cujus centrum eft 
in C, femitam O B in pundtis I et E fecantem. Si 
nunc ex C tedla C D ita demittatur ad femitam O B, 
ut fit ad eclipticam norrnalis j videbitufj fpedtatori ex 
T, planej:a in conjundtione eum foie quoad ecliptic 
cam, centra ipfius in D exiftente j aft dimidia difei 
fui parte immerfus atit emerfus fpedlabitur planeta, 
dum centre fuo ad I aut E pervenerit. Si autem ex 

* Hanc methodum initio anni 1763, in Differtatione mea, de 
Vmere in Sole vifa, anno 1761, primum evulgavi et quidem itaj 
ut praecipue refpicerem hujus noviiEtni tranfitus cafum, NunC 
autem illam hie generalem tedders atque ad fingulos cifus hujiiP 
modi tranfituum extendere, e re omiwno fore exiftlmavi- ' 

alio 



[ ”° ] 

alio quocunque pundo difci terrcdrls, cx gr. ex H, 
ad finitorem lucis conftituto, fpedctur fol, indeque 
pariter agantur redce ad fingiila difci folaris punda, 
mutabitur fitus projedionis foils pro niagnitudine ct 
politione reflse T H aut cidem p iralleloi et propor- 
donalis C L ; adeo ut centrum lolis S non jam in C, 
fed in L fit confpicuum; quapropter nmtabuntur 
quoque dida momenta, prout literae minufculaj mon- 
ftrant, exiftentibiis I/, DJ, Er, effedibus paral- 
laxis, qui utique determinandi fiint, quoties obferva- 
tiones horum momentorum in tl fad$ ad centrunx 
telluris revocentur. Ut autem hoc facili negotio 
conficiatur, concipio ulterius, per redas, ex centra 
folis S dudas ad lingula difci telluris H R Z panda,, 
fada'ni effe in eodem piano, quo fol eft projedus, 
hujus difci projedionem NijL, qui itidern eft circu- 
lus, cujus radius CL ■=. parallaxi horizontal pla-^ 
neta a foie ; manente T H =: parallaxi hormntali 
planeta : nam duda L M parallela ipfi S T, erit, ob 
angulos TSH et MLH aeqnales et valde exiguos, 
M H :=z parallaxi folis hori%ontali j adenque T M = 
T H — M H = C L. Si pundum II fuerit, non 
in finitore lucis, fed alibi in difco terrm foil obverfo, 
crit CL aut exade aut quam proxime lequalis parah 
■ laxi altitudinis plancta afok, prout difcrimen altitu- 
dinum planets ct centri foils fuerit aut nullum aut ad- 
modum exiguum. Elfcdus itaque parallaxis pen- 
dent adiverlb centri difci folaris fitu in circulo L 0 N, 
vcl, quod eodem recidit, a diverfo loco obfervatoris 
in hemifpbaerio HRZ; quippe bujus loci atque 
centri dild folis, ex hoc eodem loco confpiciendi, 
prqjedio coincidit in unum idemque pundum circuli 
I, ON. Quapropter quasftio* dc sftitnandis parallaxis 
I eftcdlbufr 
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eftedibus, co eft rcduda, ut, pro tempore quovis 
date, deterrainetur, rerptdu ipfius CD, enjufeun- 
que dad et in circulurn LoN projedi loci telluris 
fitus, qui iocus in pofterum L vocetur. In hunc 
ftnem, oportet, inveniatur C L, una cum angulo 
LCD/intercepto a projedura circuli verdcalis ct cir- 
culi ladtudinis. Cum autein ifte angaius pendeat ab 
angulo paralladico, qui a mcridiano et circulo verti- 
cal! comprehenditur j erit hie anguius primum inve- 
niendus. 

SECT. II. 


Exhibeat itaque circulus ANB (fig. 2.) hemi- 
fphterium telluris illuminatum et dido niodo pro- 
jedum, in planuna per feniitam planetaj tranfiens 
’(§ I.), cujus radius CB == parailaxl horizon tali pla- 
netae a foie ; exhibeat quoque A B projeduratn me- 
ridian! cceleftis, in qua fit polus aut boreus P, aut 
auftralis p, prout conjundio planet® ad aut ?3 aut Si 
fada fuerit. Sit quoque C commune centrum, pro- 
jedionis telluris et foiis e centre telluris confpiciendi ; 
nec non L projedio loci enjufeunque dati. Atque 
fiat latitudo loci L = L ; complementum declina- 
tionis foiis CP vel Cp = Dj anguius horarius 
CRL vel C L =; A } . finus totus = i ; altitudo 
foils pro loco et tempore dato =s C ; ncc non cof. 

A.cot.L=:tang. G;cntquefin.C= — 

f i), in qua figm inferiora tenenda funt, quotks 
fiicrit D x: G, alias fuperiora valent, excepto^ cafu,^ 
dam A ^ 90°, quq figpum — ipfius G abit in A"*' 
adeo ut fumma, ip^p.m 'D ,et G fit accipienda. ‘Sti- 
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tuatur ulterius ang. parallafticus PCL vet ^CLrsiQ^ 
prodibitque fin. Q== - - ’ -g ^ ~ (^0- 


SECT. in. 


Quod attinet ipfam CL, erit ifta faltem quam 
proxime squalls parallax! altitudinis planets a foie 
(§ i), nifi differentia altitudinum centri folis et 
planets fuerit vix negligenda j quo cafu, ratio ha- 
benda eft hujus differentis, quippe qus parallaxin 
nominatam ab ifta C L aliquantum difcrepantem 
prsbet. Interim tamen, etiam in hocce cafu, par- 
allaxin altitudinis planets a foie, abfque notabih er- 
rore, in ipfa CL sftimare licet. In huric^ finem. 
differentia altitudinum centri folis fiderif^ue jam eft 
qusrenda. Exbibeant igitur A B meridianum cce- 
leftemj PM (fig. 3.) parallelum squatbrisj Z N, 
z n circulos verticaies loco et tempori refpondentes j 
L I loca quscunque data planets ante et poft con- 
jun(fti6nem afcenfionalem ; SR, Sr, differentias- 
afeenfionis redts centri folis S atque planets, quas 
dico a ; ncc non LR, / r, differentias declinationis, qu® 
vocentur d, Dicatur ulterius angulus, quern reda, 
Jungens centra fobs et planets, facit cum parallcio 
squ-atoris, nempe ang. LSR vel /Sr, F; eritque 



*3 -} acc non diftantia eentrorum folis fiderif- 

It 


que , 'S.i, ,vcl S / rr: Si fjunc'ex L, /, agantur 

normales L id in- circulos verticaies ZN, zm 
efit SD Vel 'S i differentia altkodinum 
qus dicatur Ej tolc awtetn determinandtf infcrviet 
' formula. 
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formula E = (IW')> daWtut 

T per d et a, qu® ex obfervationibus facile elici-* 
untLir, ct Q. per ®quationem ( 11 ). Circa figna au- 
teni fequentes regul® probe font tenend®': nempe 
Jigmm -{- valet, Ji obfervatio faBa Jit ante meridiem et 
ante conjunSiionem, vel poji meridiem et pji con-- 
junSiionetn in afeenjione reBa, A.^ Jignum ~ eji adhi- 
bendum in obfervationibus antemeridiarns pti con- 
junBionem, et poft meridianis ante conjunBionem eandent* 
H®c figna font invertenda, adeo ut fignum — ia 
prioris, et -f- in pofterioris regul® cafu valeat, quo- 
ties femita planet® fuerit borcalior centre folis }• uti 
fit in proximo Veneris tranfitu. Dabitur itaquejami 
pro loco et tempore date, per aequation^ (1) et 
(III) altitude planet®, quippe qu® r-iC E ; ubi 
fignum — in prioris, ex in pofterioris regal® 
cafu adhibendum eft ; exceptis illinc locis difei tel* 
luris auftralioribus centre folis, et hinc eodem centro 
borealioribus locis, dumdantF q- compl. Qjs». 90“} 
atque hffic exceptio probe erit obfervanda, quoties 
femita planet®, ad alterutrum nodum, fuerit auftra- 
lior centro folis. Si vero planeta latitudine boreaii 
trajiciat folem, exceptio locorum ref^au' eft inver* 
tenda, adeo ut fignum 4- in cafu prioris regul® va- 
kati qtoties locus difei Mtaris, folis centro borealior 
exhibueritF + compl. QSw 90% fi reroidem fiat, 
in cafu pofterioris regul®, refpedku punfti terreftris 
foils bentro auftralioris, fignum — tenendum eft. 
Fiat jam parallaxis horizontalis planet® a foie =: H, 
qu» in pamliaxis inveftigatione pro lubitu eft afiu- 
menda, fed ita tamen, ne a vera multum ablud^l 

^\tque 
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atque erit P = H. cof. (C + E) ; vel, fi E negligi 
queat, P = H. cof. C. 

SECT. IV. 

Hifce praeftruais, formulae jam exhibendaj funt, 
ad quas effeaus parallaxis circa contaauum momenta 
fupputentur. Sit igitur ecliptica K (fig. 4O 
nodum defeendentem, vel K S 3 (fig. 5.) ad nodum 
afeendentem } N E femita planetae apj)arens e centro 
telluris vifa j C commune centrum projeaurae teliuris 
et folis ( § I. et II. ) ; MR meridianus coeleftis j 
C D iatitudo planetae momento conjunaionis quoad 
eclipticam j L locus quicunque datus in difeo telluris 
foil obverfo ; atque patebit ex fupra allatis, quod fit 
in fig. 4, ang. P C L =: Q ; et in fig. 5. ang, 
^ C L == Q j nec non reaa C L = P. Jungantur 
nunc punda D et L reaa D L ; et fiat C D = « j, 
angpluSj quen^ naetidianusife cum ecliptica, nempc 
EC ® vel in fig. 5. RC S 3 1=^5 nec non 
wg. L-C D = r ; prodibitque duplicis formae ipfius 
^ valoTj prout femita planetae ad hunc vel ilium, 
nodum, fuerit foils centro vel auftralior vel borealior : 
nempe fi femita fuerit ad 2? auftralior, vel ad S3 bo- 
realior centro folis, erit r = 90° b in qua 

Icfco ipfius b fumendum eft. compicmentum ejus ad 
i8o“, qpoties obfervatio fuerit antemeridiana. Aft 
exifiente femita planetai ad S borealiore, vel ad S3 
ap^aljore fobs centro, erit r esQ ^ ^ 90% in qua 
figpa .(uperiora in poftmeridianis, et inferiora in ante- 
nicrldianis ob&rvationibus adbibenda funt. Statuatur 

ulterius ■ — — i-s / j nec non ( j’ tang, i sa 

tang, xi atque fiat ang. C D L zsy j , ' eritq#;^ ‘ ss 'i 
AT, in qua fignura — obtinet locum, quoties 

Pi 
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« :?► P 5 D L r= Cumque datur angulus re- 

mit® planet® cum circulo latitudinis, qui dicatur e, 
adco utfit in fig. 4. ang. E D 1 =:^, et in fig. 5. ang. 
C D E 3= ^ ; dabitur quoque hinc ang. L D F vel ang. 
L D E. Si jam centre L et radio, ®quali fummae 
vel difFerenti® femidiametrorum folis et planet®, qui 
dicatur m, fiant feftiones, /. e. in femita ; erit, ob 
motum planet® retrogradum, pundum orientalius i 
locus centri planet® dum fpeftari iii L immergere in- 
cipit vel definit j pundlum vero occidentalius e, pro 
loco centri planet®, circa contadlus emerfionis, ha- 
bendum eft. Ut autem hi contadus calculo exhi- 
beantur, determinandum erlt latus D / yel Dj^in tri- 
angnlo jam data D L z vel D L e. Fiat igitur = zz, 
in qua circa figna tenendum, quod exrftente femita fide- 
ris ad s auftraliore, vel ad 9 , borealiore folis centroj 
fignum — adhibendum erit in obfervationibus poft- 
meridianis, excepto cafu, quo Q i::.. 90® -p -b j fignum 
vero 4. valet in obfervationibus antemeridianis, nifi 
fuerit Q ''C 90®—^. femita planet® ad 

hos nodos tenuerit fitum oppofitum, ordine invert 
adhibenda funt base figna : nempe 4- in poftmeri-' 
dianis, et — in antemeridianis obfervationibus j nifi 
dederint ift® Q 90" h et h® Q 90 — b, 

Pofita nunc ** - f"*/’ sc fin. a ; prodibit D z es: 

fin. \u +_ jz), (A) i net non D <? sa fin. 

(B) J quarum (A) immeifionis, (B) autem 
emerfionis contaduum fupputationibus iftfervil ; 

■* Ad hanc metlioaum, in diflertatione raea fupra ckat?, (1.^4. 
omnium primo exigebam calctilum magni Halldy^qwi 

^ C u U L* 
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C O R O L. I. 

Si centro C et radio 5= in^ fiant fedlones in feroi- 
ta I et E 3 et fi ponatur P s=: o ; coincident piinda 
i et e cum C, I et E refpeaive j atque habebitur 

nos docuit, parallaxin tolls exaftiffime determinatum irl, per ob- 
fervationes tranfitus ? fub difeo O (vide Tranfa(£}. VoL XXIX. 
p. 454, &c.) } ut fic mihi conftaret, quo jure vir hifee, de va- 
xiis feientiis maxime promeritu?, erroris, in defignatione locoriHn 
commifii, ab aliis atque aliis accufarctur. Cakulp Itaque fubducto 
ad elementa, a celeberr. Halley adhibita, obtinui, per formulas 
(A) et (B), pro loco latitudinis borealis 2a®, folemque fub me- 
dio 8 tranfitu fibi verticalem habente. Dr + De = 1716", 
qu®j in tempus converfa, praebet moram apparentem 8 intra 
folem 7'' 9'. Aptato. autem calculo ad meridianum oppofituin 
et latitudjqem borealem 56®, inyeni D/ 4 * De = i 775 ") 7 > 

--qdae'iettw'lfta '.collata-j^priebet 
rB^esi^linWaef'ts! 14' payola duntaxat fecundis diffc-f 
.a oaletttlo Halley, esfbibente, moram. ad Nelfoni portum 
Gan^su Aft corredlis dementia 
ddbtilf lier recentioVeS tabiilas aftronorri. obtiri'ui, refpefiu prioris 
feci, Di 4 - De = 1 3 16^,7, adeoque moram ibi 5’' 40' lo" 
in pofteriori autem loco more obtineri non potuit, ob Venereifi- 
0 foie ibi oriente jam egreftam, Affumto itaque in eodem me- 
ri^iano loco, paulo borealiore, latitudinis nempe 60®, prodiit 
De = 1370", 5, unde mora ibi- 5’' 42' 38", duobus* 
folummodo minutis cum diroidio dreiter cxcedens priorem illam 
moram 5 omnino ut ceieber. De L’ Jfle primus deprehendit. 
Pro^de edeber. Halley rite argumentatus eft ex dementis, qw« 
nec error ei, fed clern«ntis,adfcribendu8 eft, iropritni# 
njdini $ in foie, qua: pc!fl,ea magi8quam duplo, major 
aeprdwlft.eft : . pro cujus diverfitate, diverfam quoque fore 
differential morse, Halley jpfe baud obfeure loc. cit. indicavit. 
Subduflitnis vero' angulorum 8® a8' et 6° 10', alterius ab altero 
faftae, mdntionem faccrc baud meretur j cum indc Ito aliquot 
Jllimdpriim ef-ror in cakulum cmanayerit. 
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D I = fin- if ± <^)> (C) i D E = 

fin. (^ T^), (D)> exiftente fin. f 

Ad harum formularum tenorem contains e centro 
telluris ipedati fupputentur. Signa vero squationum 
(A), (B), (C) et (D) ita obferventur, ut fuperiora 
valeant, fi planeta, ad ?? auftrali, vel ad ^3 bo- 
reali iatitudine folem trajiciat. Ad latitudinem au- 
tem planetse in foie, in his nodis oppofitam, figna 
inferiora funt tenenda. 

C 0 R O L. II. 

Effgdus itaque 'pataJiaxis. evadet circa immeri 

lionem = fin. +.2)' — Gn. (e:±c)y qui 

in tempus converfus, auferendus, fincgativus : fi vero po-^- 
fitivus fuerit, addendus erit momento obfervationis, quo 
habeatur momentum illud ad centrum telluris redudt- 
um. Circa emerfionem autefn erit parallaxis efFedtus = 

fin. (</ + «'). - -1“ 

"mutatus, fi negativus, addi momento objfervationis-: fi 
verb pofitivus evadat, eidem dcmi debet, ut habeatur 
momentum obfervatum ad centrum telluris redudum. 

C O R O L*. ML 

. Si «.«= a,. j, e. fi femita planetse centrum foHs tra-^ 
jiceret ; coincidente tunc pundo D cum C (fig. 6.)ji 

obtinebitur C/ Sc 

at^iie 
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:atque C ^ fin. (v' /) pro cmerfione. In 

tequationibus autem (C) et (D) (Cor. L), evanefdt 
nuncf; quarepro ccntro telluris lelinquitur C I =5 
CE = /». Atque hinc erit eficdus parailaxis, pro 

hoc cafu, circa immerfionem j~fin- (“y ±-f) 

nee non circa emerfionetn fin* {y' T ■^0 — 

‘Quod figna attinet, fuperiora circa tarn e quam S 3 
tenenda funt, quoties obfervatio antemeridiana Q^is. 
270° — b-—ey aut, poftmeridiana 0 ^:^^ 270° 4- b 
•non dederit; in his enim cafibus figna inferiora 
■valent. Praeterea monendum eft, me pofuifle 

fin. r =1= 5 atque <u = <? +_ r, ubi 4- in obfer- 

vationibus antemeridianis, et — in poftmeridianis 
obtinebit lopum, nifi iftae Q 90'' — • by et h» 
9b*' h dederim. Ceterum pro v, exceffus 
iplus fupra 180“ fumendus eft, quoties cafus Q 
270’ -- b — aut Ct> 90'' 4- b occurrerit. 


S E C T. V. 


Expolita lie et ad fingulos cafus extenfa methodo, 
qu2B in hujufmodi difquilitionibus commode adhi* 
beatur; obfervationes jam funt adferendte, quibus in 
parallaxi fobs inveftiganda ufus fum.^ Ecce igitur in 
hunc finem fequentem tabellam, in qua per cm- 
taB, i, immerfionem totalemj per eontagi. a.emer*. 
llonis initium j et per contaB. 3. cmerfionem totalem» 
defignatum vdlui. Quod longitudines locorum, ad me- 
ridianum Parifienfe relatas, quae comparent in fennd®. 
gplupana, atdnet j plerafque iftarum talcs adhibui, 
ab aftronomis jam pridem funt ftabilitae : ex- 
^ cepta 
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cepta logitudine Bomnienfi, quam clarifT. Canterza- 
nus in epiftola ad Hicronymum Saladinum, anno- 
1764 data, ex difquifitione celeberrimi Zanotti, non 
majorem 35' 53'''' effe evincit In longitudines au- 
tem Capitis B. Speiy Tobolii- et Selenginjki inqui-- 
fivit celeberr. Wargentin in ABis Stockh. pro anno 
1763, unde iftas defumfi. Denique quod attinet' 
iongitudinem Bekiniy iftam 35' 50" non excedere,^ 
celeber. Rumoufky in tradtatu, quern invejiigationem- 
parallaxeos folis vocat, evinccre conatus eft.- 


Nomina ; 
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Nomina hm\ et OWcrvatorum 


C ( 3 p , fi* & p^h 
BomnU * 

iparjfik 


' Goiitn ^^* 

Gnn ^ viu , 


sCdmATW ^ 

. Stockholmia* 

mdm 


% wnm * 

Tddii * 

,SikngiJku 


Mafon 
Pixon 
Frifius 
MarinuS 
Matheucius 
Com. Caffalio 
•Le Moimier 
De la Landc 
Clouet 
Baudouin 
Fouchy 
Ferner 
MeiEer 
De la Caille 
MerviUe 
Condamine 
, MaraWi 
Mayer 


^ 35 53 


poo 


118 
Short 
'Dollond 
Canton 
'Wykftrom 
Wargentin 
Klingenftiema 
Berffman, 


llet 
Melander 
Stromcr 
Planman 
Hellant 
Ch?ppe 
Rumouiky 
Mlto 


tond ! uih * 


Conf ( h ^» 1 


i 4 2!; or. 


[o 30 n 

9 10 oc. 


|o 56 13 or. 
r 2 50 


I I 10 


r 41 P 
I «7 39 
4 ^^3 45 

^ 57 5 

i7 35 SO 


3 33 
3 39 23 
3 39 29 
3 37 43 

3 37 S^ 

4 3 591 

7 0 3 q 


ContaB, 2.i 


CtOHtuB . 


9 39 5 
9 39 
9 4 56] 
9 4 58: 
9 4 S8| 
9 5 oj 
3 20 J9 
8 28 2& 
8 28 27 
8 28 27 
8 28 29 
8 28 29 
8 a8 29 
828 37 

8 28 40 
8 28 42 
8 28 42 
8 58 26 
8 19 
8 18 50 
8 iS 58 

8 18 58 

9 23 49 
9 30 
9 30 

9 28 
9 28 


5 F 


9 28 
7 59 | 
9 54 
12 49 2 
IS 21 31 


10 10 27I15 S 9 S 9 l ‘6 »7 57 


9 57 23 

Q 57 21 

9 22 59 
925 0 
9 23 7 


8 46 47 
8 46 50 

8 45 55 
8 46 46 
8 46 40 
8 46 40 

8 46 37 

8 46 49 
8 47 4 

8 46 49 
846 54 

9 16 54 
837 9 
8 37 28 

8 37 H 
8 37 21 


9 48 
9 46 30 
9 46 29 
9 46 29 


10 26 22 
12 22 
7 42 
IS 39 42 


810 

313 

olS 


SECT. 
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SECT. VI. 

Difclmus ex tabella precedent! ingens extkiflb 
difcrimen obfervationum, ab exercitatiffimis aftrono* 
mis, uno eodemque loco captarum. Etenim Ma- 
raldinutn momentum contadius interioris a Mon- 
nierio 23 fecundis difFert. Contadtus vero exterior 
a clarilT. Meffier captus totis 27 fecundis, antevertit 
iftum Mervilleanum. Vix minor deprehenditur 
diflenfus obfervationum contadus immerfionis : nam 
hujus contadus momenta a celeberr. Stromer et 
Bergman.Upfali® capta 22 fecundis difcrepant. Hinc 
diflenfus obfervationum morse Veneris intra iblem do* 
drantem minuti primi excedere poteftj id quod 
mora Stromeriana cum Wargentina collata fads 
oftendit. Tanti autem difcriminis caufam eo minus 
petendam efTe, ex diverfa tuborum longitudine, ex- 
iftimaverim, quo certius conftat tubes, a celeberri- 
mis his viris adhibitos, longitudine parura adraodum 
diferepaiJe; nam differentia longitudinis tubi Maral* 
dini et Monnierii erat folummodo trium pedum. 
MefTier atque Merville ufi funt telefcopiis 60 atque 
72 pdlicpm. Qaid,? qupd celeb. Wargentini atque 
Bergmanni tubus unius duntaxat pedis longitudine 
excederet tubum Stromerianum. Itaque non ex 
diverfa tuborum longitudine, fed ex alio fonte, nempe 
ex radiorum refradione, in atmofphsera Veneris faCta, 
imprimis derivanda eft enormis ifta obfervationum 
diferepantia. Ut autem. hoc clarius conftet, e>cH- 
beat arcus L A L (fig. j.) circa, interiwem^' et f A / 
. VoL, LVin. R ' circa 
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circa exterioremcontadlum, partem limbi folaris; arcus 
VTV particulam $ immergentis aut emergentis; nec 
non cingulum VMMV partem atmofphjjerffi ? . Po- 
natur nunc ? eum obtinuiffe fiturn, iit rcda, jungens 
pundum limbi folisAetoculumfpeaatorisinO, tangat 
difcum ? inTj quare radii, qui ex A ad O emittuntur, 
in atmofph^ra $ , quam trajiciunt, bis refringuntur, 
nempe in R.et E; quamobrem obfervatori in O 
pundlum A videbitur in a. Curaque duplex hac 
reftadtio competit reliquis quoque pundtis huicce A 
adjacentibus, perfpicuura eft, circa contadtum inte- 
riorem exhiberi in limbo Iblis gibbum quondam lumi- 
nofumGAG, aft, circa exteriorem, difcum fokrem 
defidere figura . quadam H o H. Gibbus autern ifte 
erit, circa immerfionem, maximus eo ipfo momento, 
quoredlaR.E, radii refradli via irj.atmofphacra 
tan^t ? in Tj irjde' vei;q,d6crefciti u(que dUm r^dta 
A^; attjanf^a^ni'i'ti^it, rabmentp gibbus ifte 
evSiie^tl minbl fdkris, circularis figut:® reftituitur, 

, atiquapi^ jam intra foils difcum demerfa* 
genuina .ibfis luce cirqumdatifr. E contrario gibbus 
hie, circa, emerfionem, crefeit abeomomento, quo ra- 
dius, ex A ad O delatus, atmofphserte ? primum oc- 
currib ufque ad. id momentum, quo RE tangit Ve- 
nerem . lumenqne *gibbi difparet, Hinc mihi valde 
veroflroile videtur, alios poftcrius iilud momentum, 
quo gibbus difparuit, contadtui interiori aflignaffe j 
stlfps ItdhiA id momentum, . qiio generabatpr gibbus, 
pm imaAM totali, vel eracrft?nis: initio habuifie;. 
inprimis qjiif gibbus, ? immergente, tarn maxi- 
mus erat,* et ea pcopter cubilumine limbi fokris fa-f* 
die confundendus ab iilis, qui ad gibbofairi- 
Itom non animadverterint* Vener? ai^^’bmer- 
'^3*' j ' I .^gente,. 



[ 123 ] 

gente, glbbus inter generandam minimtis erat, 
quapropter, ceu obfcurior reliquo limbo foils, fpe- 
cie emergentis Veneris obfervatorem fallere potuit. 
Hujus refradtionis phaenoniena obfervatores non po- 
tuit non Kque fufpenfos tenere de rite capiendo mo- 
mento egrefius totalis : nain eo ipfo momento, quo 
crederes ? a foie divulfum iri, fpedlanda relinquitur, 
in margine difci folaris, figura anguli cujufdam ob- 
tufi HaH, qui magis magifque fadlus acutus, ifta 
oculi evanuit. Hoc phsenomenon Stockholmise bi- 
nis, et Upfalire fingulis' obfervatoribus omnino 
momentaneum j et verofimile mihi quidem occurritj 
plures alios idem momentum pro totali egreflu ha- 
buiffc : unde fadum eft, quod his S diutius in o 
Videbatur, quacfl|^iis,.'-gu,i>adf Itguram hanc, rnar- 
gini folari foperimpofitam, non adimadverterunt. 
Quemadmodum itaque hinc jam patefcere exiftima- 
verim, palmarium obfervationum difcrimen, variis 
iftis phaanomen.is,- a refradSione radiorum in atrao- 
Iphsera ? pendcjntibus, - adfcribendum effe, ft excipias 
-difienfum, qui in bifco debetur diverfitati tuboiym 
■aliaruqique ctreumftantiarumy ita-qupque fperawrim, 
hisec tjHUaiquemque eautum t'rifcddere,- in oapiendis 
^ingreiiis et'egrqffus momentis, an proximo ? tranfitu* 
■tMeo:,qu!d^-judici©j ^ ingreliu "total!,: •a:apiendom 

folaris . onalef^iti 

.pejipheria ’^■s eiroulari reilitulia. «greftbs 

initio, habendum eft momentum totalis difparitionia 
luminis, ad marginem ? occidentalem fadlse. Egreflus 
vero totalis momentum habeatur plenaria limbi fo^ 
laris reftitutio, quo nenape phsenomenon illud 
defcriptum et a refradftdne pendens evanefeiti ' Vel- 
lem infuper, ut id momentum ebnfignare- 

■' R2 tUfi 
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tur, quo circa contadum exteriorem figura ifta 
aneularis in margine folari formatur, ct quo circa m- 
?eSescontaaut ibidem gibbus generatur una cum 
fafeia quadam nigricante, quam nomiulh, ultima 
4e ex 9 limbo, in diredionctn gibbi, fimal exe- 
untem deprehenderunt. Si veto omma exade lefti- 
Tare non dareturj ad minimum ifta phienomena 
funt accuratiffime confignanda, qu® 
ereffus egreffufque momentis ii-v 

enim feledionem obfervationum, fi rite 
fruftra tentaveris j cum tamen ejufmodi feledio 
maxime e re foret, in difquifitione parallaxisloks,, 
qu» fimiUtec captis obfervationibus ent peragenda. 

SECT. vir. 

Sed exbibeafitur jatlit parallaxes folia horizontales, 
qiias i&ii to cornparatio obfemtionum 
^ntadus, ad Caput B. Spet, et fingulorum num 
■^^rnamtk Pekim captarum, cum refpondentibus. 
Valores autem quantitatum prout mib aut ex ob er- 
vationibus, aut ex ^ak AJlron. ccnftaban^adbbut 
lequentes: nempe D =3 67 iS 26 5 H - » » 

jfoppofita parallax! felis horizontal! 8 ,2,^ qua u us 

ametrum fob = 3*' 3/ 4-5 Veneris vero = 57-.?. 
r sBiotMmqueihOT ! iu femita apparenti 


14: i 


ISopiiMi 



Nomina Obferv* 


Frifius. 
MaVinus. 
Mathcucius, 
Comes Caflalio. 
Le Monnier. 

De La Lande. 
Clouet; 
Baudouin,. 
Pouchy « 

Ferper, 

MeiHer. 

De La Caille. 
Merville. 
Condamine. 
Maraldi* 

Mayer* 

Blifs. 

Short* 

Dollond* 

Canton^ 

Wykftrom. 

Wargentin* 

Klingenftiern* 

Bergman* 

Mallet* 

Melander* 

Stromer* 

Planman* 

Hellant* 

Chappe, 

Rumoufku 

Dollier* 

fee Medium. 
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Parallaxis Solis Horizontalis fupputata ex 
Oblervationibus peraftis. 


Ad Caput B.Spd 


Et Pekini. 


' r; * 

2. Cont 3. Cent. I. jCont. 


;:ont. a jCont. 3. 


8 ,18 

8 ,13 
8 5I3 
8 ,08 - 

8 ,62 
8 )S3 
8 j 5 i 
8 

8 ,49 
8 , 49 
8 ,49 
8 ,35 
8 ,30 

8 ,28 
8 ,28 
8 ,24 
8 ,46 
8 ,58 
8 ,49 
8 ,49 

8 ,39 
8 ,20 
8 ,15 
8 ,49 
8 ,58 

8 ,62 

8 ,381 
8 ,28 
8 ,43 
8 ,26 

8 ‘ ,46 


8 ,20 

8 ,18 

8 jOi 

8 ,21 

8' ,16 

8 ,09 

8 ,23 

8 ,29. 

8 ,29 

8 ,20 

8 ,18 

7 ,93 

8 ,18 

8 ,11 

7 ,80 

8 ,43 

8 ,07 

8 ,33 

8 ,22 

1 . 8 

8 ,29 8 
8 ,31 8 

8 ,24 8 

8 ,26 8 

8 ,26 9 

9' 

8 ,10 8 
8 ,17 8, 

8 ,12 8 
8 ,12 
8 ,37 — 


8 

8 

8 

8 

,52 8 

,06 9 
,48 9 
,06 8 

Is ® 
,30 — 

,S6 8 

,64 8 
,28 9 


^,92 8 ,59 

79^5 8 580 

,98 

,20 8 ySo 
,36 8 ,65, 
,39 8 ,73 
>39 8 ,58. 
,43 8 ,42 
,43 8 ,42 
,43 8 ,32 
,62 8 ,63. 
,68 8 ,95, 
,77 8 ,63 

,77 8 ,71 
,88 9 ,22 
,48 8 ,a6 

,24 8 ,82 
,45 8 ,39 
>45 8 ,59, 

.63- 


,20 8 ,31 
,35 8 ,48 
,69 8 ,64 

,10 8 ,6t 

— " 8 ,61 

,00 

,83 9 ,20 
,26,9, ,07 


8 ,381 8 ,181 8 8 ,6a[ 8 ,65, 

SumtOf 
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Sumto nunc medio horum mcdiorum, evadit foils 
parallaxis B", 4 g. Si autem rcjiciantur parallaxes, 
quae prudeunt cx Pekinenfium obfervationum com- 
paratione, ob longitudinein Pckmi nondum certo fta- 
bilitam ; relinquitur foils parallaxis 8^' ,28, ecu me- 
dium, ex obfervationibus ad Caput B. Spei fa<Slis, 
dedudurn, 

• SECT. VIII. 

Ut autem conftaret, quo jure celeberr. Pingre in 
tradatu, quern Parallaxe de Soldi vocat, dubias 
reddere conatus eft obfervationes ad Caput B, Spd 
peradas, inftituendas effe duxi plures comparationes, 
quarum tamen iftas, obfervationibus mora ? intra fo- 
lem fuperftrudae, ob efteduum parallaxis cxiguam, 
obfervationum. veto nimiam diferepantiam, hie ad- 
ferri non raerentur. Itaque eas comparationes exhi- 
feend® reftant; - qtrae ' nituntur mediis utriUfque con- 
'tadus obfervationibus et Barijii^ et Bononit^ captis, 
.in quem finem, ecce fequentem tabellam : 


Nomina Obferv* 

Parifus. 

BononiiDe# 

Cont, 

Cont. 3. 

Cont* 2* 

Cent. 3. 

N 

8 ,00 

8 ,83 

7 »8i 

8 ,20 

9 > 5 ® 

9 >33 

' // 

7 >98 

7 >88 

8 ,00 

7 >75 

// 

8 ,44 

9 ,02 

8 ,63 

9 ,00 
10 ,23 
10 ,10 

tf 

8 ,ii 
8 ,12 
8 ,23 

8 ,08 

Rumovfky. 

Chappe. 

HeHant. 

- Baatwarii 

StrCitaer. 

Mallet. 

Melander* 

' ■ Bergman. 
Wargentin. 
Klingenftierna. 

8 ,37 

8 > 3 ? 

8 ,29 

8 569 

8 ,78 

8 ,66 
8 ,66 
8 ,59 

> 7 .^, 
8 ,83 

"i .67 

6 ,83 

9 M 

8 ,43 

8 

■ - ‘•■'■Si*,., „ 

i 8 ,22 

8- ,23 

9 >08 

8 .43 
Hinc 
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Hinc iterum per medium habetur folis parallaxis 
8", 49. Rejedta autem columna tertia, ceu maxime 
dlfcrepante, dabunt reliqu® folis paraUaxicn 8 ^30, 
qu$ cum parum admodum ablu.dat ab ifta S'" ,28, 
quam maximi momenti obfervationes prasbebant 
(§ VII) j vi noviffimi tranfitus Veneris, parallaxis 
folis horizontalis quam proxime ftatuenda eft 8'', 28, 
falvis difFerentiis meridianorum, quas adhibui. De 
caetero, funt mihi rationes, quas parallaxin potius 
minuendam, quam augendam effe fuadent : fed 
raitto has, donee proximus Veneris tranfitus fub difeo 
folis, modo ex voto fuccedant obfervationes, in rem. 
fubtiliffimam exadius inquirendi anfam nobis fub---. 
miniliraverit. 


xvn. 
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XVII. A port Account of the Manner of 
inoculating the Small Tox, on the Coaft of 
Barbary, and at Bengal, in the Eaft In- 
dies, extraBed from a Memoir written in 
Dutch, hy the Reverend Mr. Chais, at 
the Hague .* hy M. Maty, M. D. S. R. S, 

Read April -f X AVING long thought that the 
14,1768. Arabs, who, about the. middle of 

the fixth century, were the firft who wrote upon 
the fmall-pox:, were likewife the firfl: inventors 
of the method to prevent the fatal confequences of 
that cruel diforder, I was very defirous to get what 
informations I could concerning the introduction of 
inoculation in Africa, and in the Eaft Indies. 

About twenty years ago, Caflcn Aga, a Tripoli- 
tan ambaftador at London, informed the people 
about him, that inoculation was univerfally praCtifed, 
as well at his court, as at Tunis and Algiers j but 
that no certain account could be given, either of the 
introducers of the method, or of the place from 
whence it took its rife. 

Gne of the chief minifters of ftate in Holland was 
fo good, ©n this information, and at my defire, to 
fend a few queries on that fubjeCt, drawn up by my- 
felf, to a gentleman, who, for fevcral years, has rcfi- 
ded with a public character at Algiers. The follow- 
ing is a fummary of his anfwers to my queries. 

The fmall-pox is, as well as in Holland, a con- 
tagious diftemper at Algiers, Tunis and Tripoli, 

' '' . «< 'anrl 
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and fully as deftrudlive. In order to avoid tKs- 
“ bad confequences of the natural diforder, many 
“ people have recourfe to inoculation,' which there 
** is performed in a very different manner from what 
“ is ufed in our country. The perfon, who intends- 
« to be inoculated, having found out a houfe,, 
** where the fmall-pox is, and is of a good fort;, 
« goes to the bed of the fick perfon, if he is old.- 
enough, or, if a child, to one of his relations ; and. 
« fpeaks to him in the following manner; J am come- 
“• here to buy the fmall-pox: the anfwer is, buy ff you-- 
« pleafe. A. fum of money is accordingly given, and- 
« one, three, or five puftules (for the number muft.’: 
« always be an odd one, not exceeding five), extrad- 
**■ ed wh0l^.qp^fullpf Th^ are 

« ately fiibhed upon the fkin of the hand,, betweeh* 
“ the thumb and fore-finger. This is fufiicicnt to^ 
« communicate the infedion j and, as foon as it be- 
gins to take efied,.tlie inoculated patient- is p»t to* 
« bed,, carefully covered with, red blankets;, and, 
« heating medicines are given, him with fomehon^- 
of rpfes.. He is allowed broth for his nou- 

**• rifliment, and for hk drink anfdnfufibt* erf fom«- 
**' l|erbs,;i;Botwithfianding this tr^atm^t, it feldora* 
« happena that the fmall pox procured in tltis man- 
«, n^.Jh^a»y,bad. <^p-%|ocps^i^i#nd almoft.never- 
that any 

** tiofjr of the nwitaiity in the nsUural, to that in- the- 
“ artifickl. way, h^ not bepn afeertained, Laftly,., 
thcMigb-Ae time .-wben-' this .pradice was introdu- 
« ced m. i 
“ apd the 

~ . yoi..,LYlI'i. . -th '--wk, 
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From ■ this account it plainly appears 5 i . that in 
('Africa the operation is performed as it is in Wales, 

' by the rubbing in of the matter, and that this rs done 
to prevent the fatal confequen'ces too often follow- 
ing the natural- infedtion ; 2. that this inoculation is 
. generally fuCcefsful, notwithftanding the heat of the 
climate, and the bad management of the patient’s;' and 
3. that the origin of it is very ancient, and aferibed to 
the Arabs. • 

Before I had received 'thefe infofrhations from Al- 
giers, I bad engaged fome friends fettled in three dif- 
ferent parts of the Eart: Indies, to procure me fome ac- 
counts from thence, upon the fame fubjedt. 1, at lafl:, 
received an anfwer from one of them, who refidcs at 
Patna, in the province of Behaar,’ i8o' leagues from 

^ ‘r 1 , >4 

«? I have fent for feveral phySemrtS,* td bfe informed 

is'hithferto nornfed in^this 
miet' yrith-'a=’'Beii|aiian 
hef^aye^ttie the following accOmit. ' ‘ ' 

• **■ 'Though the 'firt btrddudlibn of the opefatlbh 
“ Bengalis novv unknown, it has been in ufe in that 
1"' country for a very long time; and 'is performed iii 
two different ways. 

. « For the'firft, fome of the' variolous matter of 
*‘ a good- kind having been gatberedis 'kept ufe. 

child ism-hC^inbcuIateff, the*lrl'betwccri 
of tbo fingers’ 'is prkked' by 'rn’eans of two 
“ fm’ali needles joined to one another. After having 

“ rubbed^bfa^lm'ieOf'the'matter uprt; the-'lpbt.f dfcir- 
'cle is 4 hade'% -mCans '-of fevefal pU'niSuw^i,ttf'the 
■“ bignefs of a common puftule5’-and lhil.kitk^t^iH 
. jl^iifubbed over it. The 'wound is»Meh 4 reffbd with 
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« lint; a fever enfues, and after feme days, the 
eruption, which if the fever has been ftfong is ob~ 
“ ferved not to be very copious. To excite the fe- 
ver, the patient is made to bathe in a tub of 
water. * 

“ As this way of managing the operation is very 
“ painful, a more eafy one has been invented for peo- 
pie of quality and fubftance, A little of the matter 
** is mixed with fugar, arid fwallowed by the child in 
** any fweet and pleafant liquid. The fame effed: 

is produced, but the firft method is thought to be 
“ the heft.” 

The writer of this letter ought certainly to have 
been more particular 'in his ;inquiries>; he might have 
affced-' previbus' 'to ‘iriocuk- 

tioff'is ufedj'and bfiVhat kind; what, treatnlfiht the 
patients undergo after the operation ; and laftly, how 
far the event warrants the goodnefs of the method. 
It appears however, fromi what he fays, that the peo- 
ple 'of Bengal have for a long while had recourfe to 
inoculation,' in order to avoid tjie dreadful confequen- 
ces of the natural diftetnper' iii their country ; and k 
is to be wiftoi‘ that farther inquiries' 'be uiade,* both 
there and elfsivhere, about'a fubgfed: ^ffifeh'fo nearly 
cQpee%the>gobdpf*mabfeind'.'-''''‘'/^ ‘ 
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10^111. Groton Spicatum, tma 'Plants 
species ejv America, quaw Defcripthm ex 
ime illuflravit Pctras Joeas- Bergius., 

- M> D. Hiji. Nat> ei Pharm. Prcfejf, 
Btockh. R. CcMeg. Med* Reg. 

Acc^$dmu%\exk.. Memh^ 

!Rsal April, ah |Q CBENTJAi Tsi lierbari® ultcriori 
*768. perfedioni nihii perinde cpiid'awre 

•^arlstiror* afl^e kLoneas pla^tamtu ncwaraipti uQ^afve 
•cognttarom defcriptiones, rprafeitim ubi bou® etiam 
^acccfierint icones, Ut eniaa in omnibus aliis fcientik 
inagnopere^ ■expcdk, <^rp:niC'^^Terum 

flw®, rarifimip^l^ 
ef, ^1:^0111 Ita pr«»femn- 
•ttirj'ittr'ftluaBUbet part^ cmuto -cHe-istiaits* -qu^ licjue- 
et'illudde adur»br?ntur, Gertp quideip huo «- 
npradm de omnibus yalet f^rkis* ad qupdeunqu* 3 c* 
jquip peitinamnt genus^ nulte enim «»* 

•qiSam detcifta fuit fpecifip, qqin att^ntiono' ftierk dig* 
niffima j tamen folent ipedatim iUse ipf® noviter dc* 
'^tedae ipecies impenfiori excipi crudkorum attentione 
'ct'V.^pia«fu> -qu® ad.geiuifi ^quoddam pertinent, in 
<qtj(>‘’te|a;pkirOTe 'fpecies virwte,qfaque aliquo fingu* 
lari, oticbnomico, dudum inclairuerunt, 
quippe 'qi40f«ife.^iari fas % in cundtis fp^C^s 
nffinibus quddimmodo coafon^ iaitem |i 08 |;i| 9 plteia 
..^ienas, ineffis -vires. , ,, -r ■ 

.V' ^v,'■^.^aoccc 
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'ftocce refpefifcu oper® profefto pretium fuent, «!>>• 
'fiffimam quandam fiftere fpeeiem, ad amplum iilud 
ipertinentem ftirpium genus, quod utraqne 
Sndia profert, quodque botawicis Croton audit-. Ete-' 
•pim non -ana duntaxat, fed plures fpecies, fub unias 
;generis vexillo comprehenfe, ob cximium in naedici- 
aut OBConomia ufum multo dudum nomine funtj^ 


>^uod quidem ‘fatis ii norunt, qui ex merito Kfttmare 
"didicerunt Croton Cafcarillam^ Croton febiferum, Cro~ 
'ton ‘Tigltumy Croton HnSioriumt atque Croton aromati-- 
*cum, Hinc ubi nova eidem huic generi accedit ipe- 
“cies, adeo non id a botanids ferd potent indifFerente^, 
ut potius non poffint non pronum eo advertere am- 
rttum ooalofqaq. Et ^ro etfi lionduna quidquada dc 

tddwt^ iK>- 

qali Iiii pairei:, cit^itav^, pr&e-A' 
■*dere .'femper "ante opdrtere primam rei cujulqueno- 
4ionem, quam verl minima de qualitatibus ipfius obo* 


sriatuf qu®ftio. 

' Hifce.jam penfitatis, propius me ad ea, qu® dfe 
vbknta *nea obfemnda babm, cdifero; Et quidem 
IdeoUfem Hovam; dicebam, quOd manjk duh- 

“Ki'k^ti^'admbduln imperfb^i ad’flbdMm 

t»oteOfebruM peiveriit, addoqw neb Sb tilfo adhuc 
in ffirpitrm pogriitattitn^ eft re- 
•UtA'i ' ' ' Cette ' bf ' noftrad ■ in Atnbdck 'pe- 

^grinanti, Hiam i^fem vif® frflfle, -baud obibufe ex 
ItitierariO'gas patet, abi tamen nonnifi breviter (» 
•quafi tranfcnnam unam alteratnque ejus tradft: 
*otam, qtKmquafn quidewi fuffus fide dubb reli(|W 
perfecuttts Rifi mcr oocidjuiffet 

■Ceterum aee«»r#-r«#a^^6w. 
arborcm Ulatn malt'' foBo^ ft- 

Si DANE, Hyt.yam. tom. n. jf. -^utak 'ty4' f’ 

( - • Croton 
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Croton effe fpicatum, tametfi non negem, unam al- 
teramque difcrepantiam cerni pofle evidentiorem, 
quod fbrtatJe maximam partem pidlori tribuendum » 
interim tamen fuadent convenientiam imprimis fpicae 
terminales, ut reliqua taceam. 

Icon adjedta fruticis ramulum exadiflime refert 
magnitudine naturali, ledtum ante biennium Havana; 
a ehirurgo N. Rudolph. , 

T A B. vir. 

C R O T O N. , ' . ■ . J ' ' , , 

Croton (fpicatum) foliis ovatis gtabrls, ratnis nuf 
dis, ilorum racemis fpicatis terminalibus. ^ Croton 
■foliis ovatis, floribus Ipicatis,. ftylis multifidiS; de- 
preffo patentibus, 

^ Mali foUo'arbo]|’artemiri£E^fe^»mote 
ipkai&i Sloan. Jam. ii. p, 30,'/. i74>j^ r. ! 
vix bona. Cat. yam, 139, Raj. derntt. 17. Habitat 
Havanas in America. . •/' * ' 

Descr. fruticofus, ramofus. i2<jm fubde- 

terminati, cinerei, fubrugofij ere£ti» nudi, cicatrici- 
bus obfoleti?, tamulofi. RamuU confimiles j tenelH, 
giabri, fujclti. Folia folummodo in ramis tenelUs, 
altern% bvato oblonga, integerrima, bafi rotundata,- 
fublanceolato, obtufo» firmiufcula, _ utrinquc 
glfera, petiolo inftar nervi longitudinalis^ difcum fo- 
lii fubtus percurrente, nervis obliaiiis tenuioribus ner- 
vofa, bipollicaria.vel paulO ultra, frcquentia, pctiolata, 
patentia. Flores masculi raceniofo-fpicati,ipe« 3 li- 
'*’*-ti. Racemi ttfmm&\&i, pyramidakS;,, coropaatiuf- 
' ^Ij^tarii, pedunculati, Branca lineares, obtu-* 
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fas, glabras, ad bafin pedunculi racemi fitae. PedkelH 
fubpubcfcentes. Calyx. Perianthium decapbylU 
fxpe ultra, imbricatum; fquatnmis fubsequaUbus, 
ovatis, obtufiufculis, extus glabriufculis, intus hirfu- 
tis: hirfutie albida. Corolla nulla. Stamina. 
Filamenta xii, fsepe ultra, fubulata, inferne hirfuta, 
eredta, longitudine calycis. Anthem fubrotundae, 
compreffae, fubtetragonas, eredlae. Receptaculum fta- 
minumhirfutum. Flores peminei folitarii, adbafm 
pedunculi racemi mafculini intra bradeam fiti pe- 
dunculati, eredti. Calyx. PeriantUum pentaphyl- 
lum, infernum : foliolis lineari-lanceolatis, acutiufculis, 
eredis, fubsequalibus, minutiOime pundatis, fubfca- 
'blufcujis. PisTiLLUM. fubrotundum, com- 

prelTum, fubbiffutdm. Styti tres^ iongitudine calycis, 
infima bafi cohterentes ; finguli ad medium^ fexfidi : 
ladniis ex uno pundo prodeuntibus, fubulatls j unde 
ramofi apparent. Stigmata xviii, obtufa. 

, Obs. ACroto glabelloLiNN. caute diftinguendum } 
etenim-in illo rami foliofi, flores racemofo-paniculati, 
Axillares', 


XIX. Ob^ 



Read" April 28, 1768. 

XIX. OJferoa^ons on- the Bammter and Ihemometer, and Account 
oftkwhok Bakin mry Month of the Hear 1767, falm at thi 
Rml Hofpital near Plymoutii : By William Farr, M. R 
l^ranfnutted to William Watfon, M. D- F. R- S, 

•d * I'YITV 1. r. I I 


Month. 
1767. ' 

Barometer* 

Therm. 

Winds from 
what Quarter 
highefe 

Rain.- 

General Account of the Weather., 

January 

Sigbeftftate 3cy 20 
Loweff 28 kj 

D” S 3 
D» 24 

LbyNO 

S. E. h 

s. , J 

4630 

Firft partr of^the month clear j, and) 
froft i remainder much' rain and^ 
ftormy weather. January ift, re* 
markable guft of wir^. by N. 

Febrtiary . 

ff. 30 05 

L 29 0^1 

H. 53 

L» 4^' 

S.S.W .1 
S.W. P 

y.aoo 

[ 

Conftant rains, only three fair 
days during.the whole month. High 
winds on the rith, i^th, and 
2&h, 

March 

B. 30 li 

L. S9 2^ 

H. SS 
T. 44 

N.W. ] 

W.byN.P 

4.270 

; Sky ferene and clear the greateft, 
part of the month 5 towards the mid- 
dle and latter end very heavy rains. 

April ^ 

‘ ■ i 

V 1 

tt. 30 4 > 

L. *9 05 

SS^ 

45 

3 . E. 3 
S.S-.L / 

2 , 23 P 

Rain from the 20th to the 27th. 
iStorm 2'ift S. £. the reft of the 
loionth very fee weather. Wind- 
moftly E. and' S* E. and fometimes 
IN. 

i 

May 


H. 59 
L. 50 

W. j 

N". ]„/// 

N.N.W.f 

2.860; 

Firft part of the month very fine 
weather \ middle and end fliowery,* 
with hail ftorms.. Air generally 
lharp through the whole. 

, .1 ! 

r 

H. -30. 32 

L 29 4,j 

if, *‘,7.' ' ' 

k, 64 

't 

L 53 

E.byS. ] „ 
E.byN.r 

.882 

The .8th the firft warm day thii' 
year 5 from thence to the i yth 
fee weather, ami in general throughf' 
the month j though the air wasf. 
oftfefharpi Ko' high Winds thiS' 
'm 0 i * ' 

i . ip> 


July 
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Month. 

Barometer. 

Therm, 

Winds from what 
Quarter highed. 

Rain. 

General Account of W cather* 

J“V 

Higheft ftite 29 9S 
Lowed 29 u 

B. 65 
L. 60 ' 

W.byN.^ 
W. by S. J 
S E. 1 
S. V/ J 

3 

■a'" 


Almoft conflant rains during the 
month} only five [air days, 

Auguft 

H. 30 21 

L, 29 30 

H. 69 
L. 61 

N.N.W,] 
S, W, j 

(2'" 

3 'i 35 

Firll part of the month very fme 
■iveatbcr; calm ihroii^liout^ ejrcept 
from the 14th to the i6th j towards 
;he latter end fultiy } 29th, thiintler- 
dorm. 

September 

H. 3° 33 

L. 29 49 

H. 67 
L, 60 

N.W. ■' 2'"' 

S. 2'' 

2 -S 3 ' 

Firfi: part of the month conilant 
rains i from the i8th to the latter 
end remarkably fins weather, and 
quite ferene. 

October 

H. 23; 

L. 29 13 

B. 6i 
L 48' 

3 . W. ■ 

W. 

s. w. ■ ' 
S. E. 

3 

■2"' 

3‘325 

From the 8tb to the 15th, wea- 
.her clear and ferene, with fliarp 
rrofty mornings; reft of the month 
rain, or hazy weather, 

November 

H. 30 37 

L, 29 04 

H. 10^^ 6 c 
Lt 4^ 

S.W. 10"' 
3 . 8 .W.,i 3 >‘i+ ' 
W.byS.a"' 

3 ' 5=6 

Rain frequent till the 21ft ; from 
;he 8ih to the i6th very fqually 
weather; from the 21ft to the end 
of the month fair. 

Deccmbe] 

.fit- 30 S 4 

L 29 02 

■ H. 35 
:L, a 

lE.byS. 3 
iN.E. a'" 

1,850 

Beginning and latter end frofty 
weather, with little wind; mid- 
lie, fqually with fliowers. 


Total 41.7991 of 41 1 inoifss of™ "‘•'ifly- 


For the more particular account of the weather, during the late frolh, videthefubfequentpagts. 


•State 


You LVIII. 


T 





Siate of tile Barometer, Thermometer, Wind, and Rain, frons Dic&nlsr 20, 

i'jb'j, AO Jiifiiisrj 21, 1768. 


Day. 

December. 

T 1 

1 

20 9^m.; 

\<) % 

n p. in .‘29 27 

21 9 a. irJ 

29 SI 

n p. m. 29 70 

Z 2 9 a, ir. 

29 80 

n p. m. 

29 86 

23 9 U'. 

i9 9c 

li p. m. 

29 93 

^ 9 2. m. 

jO I 

n p. m. 

30 0 

25 9 a, m. 

29 93 

1 1 p, 

29 75 . 

26 9 a. m. 

29 66 

1 1 p. m. 

29 60 

27 9 a. m. 

29 4-1 

u p. 

29 41 

aS 9 a. m 

2944 

II' p. in.l 

29 55 

29 9 a. m. 

29 7; 

11 p. m. 

29 74 

p 9 a.m.. 

29 76 

1 1 p. 

29 74 

31 9 

29 80 

n h 
5768. ' ' 
January. . 

29 4: 

I ' 9 a. 

i9 0 

'r.;J n p. rbi 

29 -o 

, 9 0*' th 

<9 60 

ii ,p. ffi. 

. jO 0 

3 ^ 

. jO M 


IThef. 

A'ith' I 
[out. 


39 


Wind. 


IN. E, I 


Weather, with mifcellaneous remarks. 


fair 
Clear 

0^ N* B. Froft fet in this evening 
Froft air very ftiarp 

Cloudy, wkhifrolt 
Clear and ferene 
Cloudy ^ 

Sleet at times 
Clear 

Clear and ferene in the morning 
Snow fmce the afternoon, 

Clear i fnow lies on the ground abut 4 inches deep 
. Clear 

Clear and ferene 
Cloudy; in the night lowers 
: Clear and froft 

- Fair and froft ^ towards nooi^ tbw 
*226 ftain with feet; and in the night fnow 


;,5tfpjRain, heavy at times, through the, forenoon 

Clear and froft 
00 

00 . ' 

D® I N. Ih 20 was thelo^i^eft ftate of the therm, ob* 




ferwd'kithife Jjarts, witottors, 
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1768. 

Day* 

January. 

1 

Bar. ^ 

^her. '] 
iiithui \ 

oors. 

’her. 

vith- 

4 9 a.m. 

30 2 

30 

20 

n p.m. 

29 92 

30 

22 

5 9 a.m. 

29 90 

30 


n p.m. 

29 80 

30 


6 9 a. m. 

29 66 

3 ^ 

3 ^ 

il p. m. 

29 60; 

32 


y 9 a. m, 

29 54 

32 


II p.m* 

29 49 

34 


'8 9 a. m. 

29 26 

■35 


n p. m. 

29 20 

35 


99 a. m. 

29 10 

36 


II p.m. 

29 14 

36 


10 9 2. m, 

29 34 

37 


'4 p.m. 

?‘ 9 i 56 

37 ' 


II 9 a. m« 

29 60 

36 


n p. m, 

29 68 

36 


12 9 a.m. 

29 66 

36 


n p. m. 

29 50 

39 


13 9 2,m. 

29 47 



n p.m. 

29 3 ^ 

48 


14 9 a, m. 

29 3c 

148 


n p. m. 

29 16 

1 49 


15 9 a.m. 

29 25 

48 


n p. m. 

-29 5c 

’ ^ 


16 9 a. m, 

>29 8c 

1 46 


It p.m. 

.2985 

' 45 


17 9 a. ni 

,29 85 

' 45 


II p. m, 

.29 jS 

i 45 


18 9 a. m, 

,29 4 f 

5 45 


II p, m, 

.29 61 

)'44 


19 9 a. m 

.29 6; 

1 44 


II p. m 

.29 5( 

5 44 


%X> 9 a* m 

..29, 

) 44 



Wind. 


iain 


N. 

D" 

D° 

D“ 

D° 

N. E, 

F. 

E. b. S. 

S. E. 

D“ 

P° 

E. 

N.W. i!' 
N.N.W.a" 
D” . I 
W.b.N. I 
S. E. 2 
D“ 
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Weather, with mlfcellancoiis rcfflaik^. 


Fair and froft 
Cloudy, withD^ 

Clear and froft 
Cloudy 
3 now 

|[iail and fleet, with froft 
cloudy 
:D^ 


,70c 


iRain conftant, with thraw through the day 
|D» • 

Rain at times 
Rain conftant 
, c6o Snow, with rain at times 
Cloudy 
:Fair and froft 

Thaw, with fnow 5 now froft again 
Rain from 11 a. m. conftant through the da<r 

Cloudy • 

Rain lince 2 p. m* 

Cloudy, with rain ■ 

.480 Cloudy 

^ain heavy till noon - , 

Fair 

Fog in the morning; afterwards cleat and ftrene 
Clear 

Clofe and cloudy, with fmall rain 
Cloudy 

Rain heavy till the afternoon 
Cloudy 

Clear and ferene 
Ran fmec 4 p. rn. 

fair with flying clouds.! I^T. B, Hurricane from 
4 to 8 a. m-i . when til® ®f’ War 


.6od 


■m 


Nicholas Ifland. ' j irciji 

N. B. The themioroeter within doors is kept in®, airy open fiaii' cafe, and not attrtlcd by any 
fire in the Houfe ; that without was in a fired under the North wall. _ 

N. B. From the ad to the jtb of February was. a froft, and Cnee that time inceffant rain to March i , 

XX.,,#.! 
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Reived April 20, 17 < 58 . 

XX. An Account of hmculation m Arabia, 
in a Letter from Dr. Patrick RulTeli, 
Phyfician, at Aleppo, to Alexander Ruflell,^ 
M. D. F. R. S. preceded by a Letter from 
Dr. Al. Ruiljel], to the Karl of Morton*. 
P. P. R. 

My Lord, 

Read May 5, jT"!^ H E inclofed accoiiint of inoculation:- 
iy68. the Eaft, I have juft received* 

from my brother at Aleppo,', and though nothing far- 
ther feems* wanting in this country to remove preju- 
dices againfl: that pradlice, yet 1 thought its being 
made public might be of ibme ufe to other European' 
nations, where fuch prejudices ftill prevail j and as. 
a matter of curiofity, would not be unacceptable to. 
the Royal Society. I have therefore taken the liberty 
to trouble your Lordfliip with it for that purpofe., 
Juft before my leaving Aleppo, I did hear that it 
was pradtifed amongft fome of the Bedouins there, 
•and went by the name of buying the fmall poxj but 
being then much engaged with other bufinefs, it quite 
cfcaped my memory, and indeed my information 
vvas fo flight, that I did hot think it right to mentioa 
it hi my Natural Hiftory of Aleppo. 


I.fhalls 
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I fliail only add, that my brother has been more 
prolix in the narrative than perhaps was necefiary, 
had the fads come within his own knowledge} but 
fo far as depended upon the intelligence of others, he 
thought it bed to explain the foundation of his own 
belief. 

I have the honour to be^ 

My Lord, 

Your Lordfliip’s 

moft obedient fervant^ 

Waibrook, April iS, Alexander RuffelL 

J^OOv 


Bear 
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Dear Brother, 


F rom the manner in which Inoculation is men- 
tioned in the Naturdl Hiftory of Aleppo, I fufpea 
the circumftance of it’s being a common pradice 
among the Arabs muft have efcaped you. I myfelf 
was ignorant of it for ieveral years after you left this 
country, and a mere accident brought it at laft to my 
knowledge. About nine or ten years ago, while on 
a vifit at aTur|ci{h Harem, a lady happened to exprels 
much anxiety for an only child, who had not yet 
had the fmall pox ; the diftemper at .diat time being 
frequent in the city. None of the ladies in the com- 
pany had ever heard of inoculation ; fo that, having 
See mentioned it, 1 found myfelf obliged to enter 
into a detail of the operation, and of the peculiar 
advantages attending it. Among the female lervants 
in the chamber was an old Bedouin, who having 
heard me with great attention, affured the ladies, that 
mv account was upon the whole a juft one, only that 
I did not feem fo well to underftand the way of per- 
forming the operation, which fhe aflerted ftiould be 
done not with a lancet, but with a needle j foe her- 
fclf had received the difeafe in that manner, when a 
child ; had in her time inoculated many ; adding 
jrorebver, foat the practice was well known to the 
Arabs, that they termed it buying the . fmall 
pox. 


1 


In 
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In confeqnence of this hint, I fet about the pro- 
curing more particular information from [the Arabs 
of this place ; and the refult of my enquiry was, 
that the pradrice of inoculation had been of long 
ftanding among them. They indeed did not pretend 
to affign any period to its origin j but thofe of feventy 
years old and upwards remembered to have heard it 
fpoken of as a common cuftom of their anceftors, 
and made little doubt of its being of as ancient a date 
as the difeafe itfelf. Their manner of operating is, 
to make feveral pundures in fome flefiiy part, with 
a needle imbued in variolous matter, taken from a 
favourable kind of pock. They ufe no preparation 
of the body j and the difeafe communicated in this 
way being, as they aver, always #ght, they |iye 
themfelves little or no trouble about the child in ^le 
fubfequent ftages of the diftemper. 

This method of procuring the difeafe is termed, 
buying the fmall pox, on the following account* 
The child to be inoculated carries a few raifuis, 
dates, fugar plumbs, or fuch like, and Shewing them 
to the child from whom the matter is to be taken, 
alks how .many pocks he will give in exchange. 
The bargain being made, they proceed to the ope- 
ration! Wheh the parties are too young to fpeak for 
themfelves, the bargain is' made by the mothers* 
This ceremony, which is ftill pradifed, points our a 
Teafon for the name given to inoculation by the Arabs; 
but, by whati could learn among the women, it is 
not regarded as indifpnfably neceffary to the fuccefs 
of the Operkticfhi'ahd kM often omitted. 

The 
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The Bedouins at this place, who are employed in 
the fervice of the Harems, more rarely^ have re- 
courfe to inoculation, their children being often 
brought up in company with thofe of the T urks, by 
whom, as, you juftly obferve, the pradtice is not 
admitted. But the Bedouins, lels conneded with the 
Turks, who dwell within the city } thofe who live 
in tents without the city walls, and the Arabs of the 
adjacent defart under the Emir, do commonly in- 
oculate their children. 

it being highly probable that a praftice, which 
was ib common in thefe parts., might be known alio 
to the more Eaftern Arabs, I applied for information 
to feveral Turkilh merchants of Bagdat and Mouful, 
who occafionally refide a few months in the year at 
Aleppo. By thofe I was affured, that inoculation 
was not only common in botli the cities firfl: men- 
tioned, but alio at Baflbra j and that at Mouful 
particularly, when the fmall pox firft appeared in any 
diftridf of Ae city, it was a cuftom fometimes to 
give notice by a public crier, in order that fuch as were 
inclined might take the opportunity to have their 
children inoculated. 

I enquired at the fame time of the Bagdat mer- 
chants, whether the Arabs, who dwell on the 
banks of the river between that city and Baflbra, 
ufed the fame method of propagating the fmall pox. 

told me, they believed it to bis common alfo 
i,4l»ohg thofe Arabs j though (with an ingenuity not 
u^ual in this country) they owned they had never 
thot^ht enquiring about the matter, and might 
iberefcare perhaps be miftaken, But I had 

: ■ : an 
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an opporta'ryty of being better informed by the Arabsi 
who come hither with the Eaftern caravans } from 
whofe-accounts it would appear, that inoculation has 
from time immemorial been a pradice among the 
different Arab tribes with which they were conver- 
fant ; comprehending, befides thofe in the numerous 
encampments on the banks of the Euphrates, and the 
Tigris below Bagdat, other tribes in the vicinity of 
Ba&ra, and in the defart. 

For thefe feveral years part, very few flaves have 
been brought from Georgia. From wIiat T could 
colled among thofe already here, who remember 
any thing of their own country, inoculation was well 
known there : I have feen fevfiral old :G!^orgian wo- 
men, wBp had been inocailafed^ wh^, chiJidreiJ, . in 
their fathers houfes. - ' . . d 

In Armenia, the Turkoman tribes, as well as the 
Armenian Chriftians, have pradifed inoculation fince 
the memory of man j but, like the Arabs, are able 
to give no account of its firft introdudion among 
them. . . 

To what extent iBOCulation leadhes in the Gourd^n 
.mountains, I do not know with any certain^ : J: is 
pradifed by the Gourdeens in the Mountains of By Ian, 
and Kitfis } and, I haye reaibn to think, extends 
muchfiirther. ‘ , < , ■ ■ 

• At Damafcus, and a^l along- die icoaft of Syria 
and Paleftine, inoculation has been long known. Ik 
die Ca|havan mountains it is adopted fay.theBrufii 
as well the Chriftians. ^ 

Whether the Arabs jof the defart, to the Sopfh jlf 
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^tinkatifig the finall pox, I have not hitherto been 
to learn j but a native of Mecca, whom I had 
©ecafionto converfe with this fummer, alTured me, 
ifaat he himfelf had been inoculated in that city. 

It has already been mentioned, that the Turks at 
Bagdat and Mouful make no Icruple to inoculate 
their children. I have feen alfo fome Turkifh 
Grangers here, who had been inoculated at Erzc- 
fooB. Hence it is probable that the Turks, in other 
parts of the Ottoman empire, do not merely, as fa- 
teliftsj nejeit inoculation j but that other confiderations, 
which have infiuence in countries where fatalifts are 
ridiculed or anathematized, concur likewife in Turky, 
to ©ppofe the reception of a practice fo beneficial to 
mankind. The child of a Bafliaw here, was by my 
advice inoculated about eight years ago j but that is 
the o®ly infiance I have known among the Turks at 

The at this pJace abfolutel^ rejedt inoculation j 

Ifehjples of a rdigipus kind, and partly 
ftom the diftrufii of its fuccefs. At Bagdat, Bafibra, 
md in Faleftine, having acquired a more fitvOumble 
©pinion of an operation which they fee fo pften per- 
^rtned with fucCefs, they have got tj^e better of 
rf&r IcriUpks, a©d join in the pradice with their 
neighbours. , * i , 

jt. I have fevera! times converfed on this 

'wali(-w4tib-'fehie-of the llabbis’j 
botht 'ibo abftfufe- for mer 
their ar^^cnts, fo far as I -was able to coiB|>whe 0 d 
IwfewSi, A»-''-be ho -‘lefs cogent all 

;chii»Hrgic'al-*efSifs0aohsfj 'Which Were 

' ' '>■*«- 
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any degree of danger to life, than againft inecuk- 
tion. 

In the different countries above-mentioned, inocu- 
lation is performed nearly in the fame manner. The 
Arabs affirmed, that the pundures might be made in- 
differently in any fieffiy part : thofe I have had oc-* 
cafion to examine, have all (a very few excepted) 
had the mark betw^een the thumb and the fore** 
finger. 

Some of the Georgians had been inoculated in the 
fame part, but moft of them on the fore-arm. Of 
the Armenians feme had been inoculated in both 
thighs } but the greateft part (like the Arabs) bwe 
the marks upon the hand. - Some of the Georgian 
women remembered,' that fagS ®f a red coloat wejfe 
chofen in preference for the binding up the arm, a 
circumftance of which I have been able to difeover 
no trace among the Arabs. 

Baying the fmall pox, is likewife the name uni- 
verfally applied to the method of procuring the 
difeafe. There are, it is true, other terms made ufe 
of both in the Arabic and Turkifh Langua^ j abd 
atthispllce, it is principally known to rae*Ghii®Ms 
by the name of inoCulatroa. 

From the,Iamenefs.of the name^ as well as from 
the littfe diverficy oblcrvable in the manner of per- 
forming the operarion, it is pfbbaWe the pi?a<aice of 
raoculatbn in thefe countries was originally derived 
from die kme fource : and that it is of confideraHe 
antr(psity, can hardly he doubted, if we confid^r 
the large esteut of .country over which it is fotftld 
tP'have f^4d, afid 

Uz 
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with in a progrefs through various .nations, of which 
ibme are feparated by polity as well as religion, while 
others, peculiarly tenacious of their own cuftoms, are 
little difpofed to admit thofe of grangers. 

That no mention is made of inoculation by Rhazes, 
Avicenna, or any other of the ancient Arabian medi- 
cal writers known in Europe, is, I believe, in ge- 
neral fuppofed ; and I am aflured by the native phy- 
ficians here, that nothing is to be found regarding 
it, in any of a more modern date. Some learn- 
ed Turkiih friends here, feme time ago were pre- 
vailed on at my requeft to make enquiry, but have 
cot hitherto been able to .difeover any thing con- 
cerning inoculation j although they fearched not only 
the medical writers, but alfo the hiRorians, and fome 
of the poets. 

. It appears from accounts communicated to the 
Royal Society, in the year 1723, by Doctor Williams 
and Mr. Wri^t, that inoculation had been known 
^certain parts of Wales fo far back as the laft century, j 
.and it is remarkable, that it there bore the fame name, 
: by which it is moft generally known to the Arabs. I 
think it has alfo been diicovered to be an ancient 
pradiice among the vulgar in different parts of the 
continent. 


If inoculation was really known fo long ago in 
EuropOf . and the accounts of it till withia.th^, fifty 
years are foupd tq,,h^ tra^kii:^, the 

Arabisa-wrilks*.. .pradlice which 

. adopted fiy ihck'phyficians^'is-^e 

Ids-.'to , What may. perhaps. Iittar 

.^more that afiec .the yean 
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the curiofity of the public has, at different times, 
been excited by the controverfies relating to inocula- 
tion, the flate of that praftice in Syria, where 
.there wei;e fb many European fettlements, fhould 
have remained unknown both in England and in 
France, which probably was the cafe, as the ad- 
vocates for inoculation have made no reference 
to it. 

Whether before the account tranfmitted by Py- 
larini to the Royal Society, inoculation had not been 
mentioned by any of the travellers who had vifited 
thefe countries, I do not prefume to determine. In 
the books I have had occafion to [ferufe, there is no- 
thing to be found on the fubjed. Among the tra- 
vellers the moft likely to hiveF* mtntitKwd it was 
Rauwolf : yet, however rational it may be to think 
that a pradice of fuch a kind, had it then prev^led, 
could hardly have efcaped the notice of fo diligent 
an obferver, it would be rafli to infer from his filence 
tiiat it wa^[ not known to the Arabs in the fixteenth 
century. The juftly celebrated French botanift is 
equally filent, though in the beginning of die pre- 
fent century he vifited feveral places where inocu- 
lation was undoubtedly at that time both known and 
pradifed. . ' 

Having related in what manner I came to learn 
inoculation was known to the Arabs, I can arrogate 
no merit in the dlfcovery j nor would I be thought 
to infinuate any refiedion on the accuracy of the in- 
defatigable M. Tournefort, to whofe labours the 
curious ftaid fo much indebted. Cuftoms the moft 
, ..pemmoiis in diftant countries, are often all others 
" , the 
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the leaftapt to attrad the obfemtionof travellers, who, 
engaged in other purfuit, muft be indebted to ac- 
cident for the knowledge of fuch things, as the na- 
tives feldom talk of, from the belief that they are 
known to all the world. This confideration may, 
in fome meafurc, account for inoculation having been 
over-looked by thofe who have tranfiently pafled 
through thefe countries ; and is all we can offer as 
an apology, for the having remained fo long unac- 
quainted with a fa£l in medical hiftory, in a litua- 
-tion where we both had fomany oppor unities of iq- 
ibrtnation. lam. 

Dear brother, 

, Moft affectionately youf^j 


Nov. 
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Receiyed May 5, 1768. 

XXI. Part of a hetter from Dr. Wolfe, at 
Warfaw, to Henry Baker, F. R, S. Com- 
municated by Mr. Baker. 

Warfaw, April 15, 1768. 

Rfead May U R winter has been very long arid 

1768. very fevere. The froft was at a me- 

dium, from the middle of December to the middle of 
March, at nine degrees of Reafirhrijr’s th^n^ometet 
belW thd freezing point. Three times it was from 
19 to 20 degrees, and very feldom afcended to the 
freezing point. Laft year the froft was at 24 de- 
grees, but of no duration. In the year 1740 if was 
at 26 degrees, which, perhaps, is the loweft it has 
been remembered in this country. This, year we 
have had little or no fnow, which made the froft ex- 
ceedingly more fenfible. The barometer is here, at 
a medim*, at 28 4., inches Rhinland meafure : great 
Iferms fink It tw6 ‘inches lower j and very dry Wea- 
ther Aifes-#*! Higher- ' The declination of 

the needle at i>tfois eleven degrees and half 

td the. Weft.' 


XXn. Exlra^ 



XXn. ExtraB of a Letter fro 7 n Mr. Peter 
'WoxgtnU.ny Secretary of the Royal Acade- 
my of Sciences at Stockholm, and F. R. S. 
dated February 23, 1768, to the Reverend 
Nevil Maikelyne, B, D. F. R. S. AJlro- 
nomer Royal. • / '■ 

Read May li, A S it is related in the public newf- 
papers, that the weather* has been 
TancoiiiaK)n.ly cciTd. in Germany, Epglandi and France*, 
towards the end of laft year, and the beginning of 
the prefent year, I have here fent you the degrees 
of altitude by Reaumur’s thermometer, as I have 
obferved them fince the beginning of Ncrvember 
1767.. The altitudes here fetdown are thearithme^ 
tic^ means, of three taken every- day, viz. in' the 
n;iprnk^> before lun-rife, a little after npoOj, and at- 
^ night. , Hence it appears tot the cold 

bas been moderate, here with refpfd to this climate, 
and nothing morefhan common, thopgh i^ was with- 
out intermiflion, from the beginning of December, 
tfhe greateft cold in thefc months happened pn the fe- 
cond day of January in the morning j the quick-fiiver 
|h'en flood at 17,2 below the point of freezing, 

height of Fabreoheit’s thermonister, -fet 
the cOtiffe of the aftronomicai obfervatiohs made at rije-^yal Ob- 
CaVaWty, was 15“ on Jan. 6, at the tranfit of Venus over the 
ftieridiaii at S h. 42. m. A. M. At which time nearly the 
fame was c&feryed by my Lord Charles Cavendilh in Great Mal- 
bro’ Street, at *7^^ But by a thermometer deferibed in Vol. 
of thefe TranfaSions, placed on the top of the fame hottf^ ip a 
very bleak fituation, Dec. 31. it appeared to have beeihs^ *2 4 -® 
ip tpe preceding night 5 Jan 3. 16°} Jajj. S* i6“i W |an. 7. 
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Day of 
the M, 

Nov. 

Dec, 

Jan. 

Feb. 

I 

6,3+ 

4,2— 

13,3 — . 

2,3-— 

2 

5»2 + 

6,4. — 

14,1 — 

6,1 — 

3 

4>5 + 

4 > 3 “~ 

8,2 — 

4,1 — 

4 

'2,4 -f- 

4 . 4 — 

4.3 — 

3.5 — 

5 

2,2 + 

6,8— 

9>7 — 

5»5 — 

6 

1.9 + 

8,6 — 

6,0 — 

0,4 — 

z 

1,0 + 

0,7-4- 

4,0 — ' 

3 > 7 — 

8 

3 > 5 -\- 

0,6—“ 

9,8 — 

0,4 — 

9 

0,3 -j- 

; 5»0 — 

7,6 — 

0,4 ““ 

lO 

7>5 4 - 

f>2 

11,2-— 

2,6 — 

II 

5'9 + 

0,2-4- 

7,2 — 

i >4 4 -) 

12 

4 j 6 

2,0-4- 

5,8 — 

%f 7 ^ 

13 

6,0 4. 

3 >4-7 

6,0 — 

5,8— 

14 

3^7 + 

1^8 

1,7 — 

6,6 — 

15 

5'5 + 

3 >^ 4 “ 

0,4 -r- 

4,0 — 

i6 

4,0 4- 

4,6 4“ 

1,0 — 

6,8 — 

17 

5,64- 

3.44- 

0,9 

6,9— 

18 

5 > 3 -f 

0,8 

1,2 

5,9 — 

19 

2>4 + 

0,6 T 

1^3 — 

3,2- 

20 

2,6 4“ 

1,6-- 

2,1 — 

1,8 — 

21 

4>3 “I" 

2*5 — 

3 >S““ 

2,5 

22 

4 , 4 - 4 “ 

2,5 — 

1,5 — 

3,1 — 

23 

3.04- 

4.5— 

1,0 — 


24 


1,5— 

Oj 3 -4“ 


25 

1^ 8 

1,6-.-. 

, 0,2 


26 

r, 7 - 4 “ 

2,2 — 

0,4 -4- 


27 

2 , 4 - 4 “ 

3.0— 

0,8 HI- 


28 

1,0 4 - 

0,4 — 

1,1 -|- 


29 

0 , 5 — 

2,7— 

I,© -4- 


30 


7,0— 

1,5 — 


31 



1,0 — 



VoL, LVIII. 


XXIII. 


X 
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XXIH. IntrodiiBion to two Papers of Mr. 
JoTin Smeaton, F. R. S. by the Reverend 
Neril Malkelyne, B. D. F.R. S. Afrono- 
mer Royal, 

Read May u, rx^ H E two following papers I received 
*7®^' from my ingenious, and much 

efteemed friend, Mr. John Smeaton, with his defire, 
that I .fliould communicate them to the Royal Society, 
if I thought they contained any hints conducive to 
the improvement of aftronomy. As the firfl: paper 
points out the. time of obferving the menftrual paral- 
laxes of the planets in thofe circumfiances in which 
they will be greateft, and at the fame time fliews how 
to obylate die error,, which woiild otherwifearife from 
the inaccuf^y of their theories (vyhich muft necef- 
fatily.be uied in the calculation), by correiling them 
from other ohfervations, made on purpofe, before and 
after the firft mentioned obfervations j and the fecond 
paper gives a new and accurate method of obferving 
the places of the heavenly bodies out of the meridian, 
independent cf refraction, 1 apprehend they will prove 
acceptable prefents to aftronomers. 

I (hall only add one other remark, tli^ has been 
fiaggefted to me from the perufal of Mr. Smeaton’s 
firft; paper j that, as it is there propofed to find the 
dimenfions of the orbit defcribed by the revolution of 
the Earth alOwt i^sconamon centre of gravity and the 
Moon’s, by means of the menftrual |mrallax of 
near his oppofidon, or of Venus, near iter p^linClion 
ji" . ' : " ' ' with 
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with the Sun j the fame may alfo be determined' 
with advantage from the fum of the menftrual paral- 
laxes of thefe two planets, when they happen to be 
in the required politions at the fame time, which will 
indeed happen but feldom j, or even from the fum of 
the menftrual parallaxes of Mars and the Sun, which 
may be obferved together at every oppofition of Mars 
to the Sun j the fum of the menftrual parallaxes of 
Mars and Venus in thefe circumftances, according to 
the numbers ufed by Mr. Smeaton, will fometimes 
amount to 87", and the fum of thofe of Mass and 
the Sun to 52"^ 

Ne¥il Mafkely»e,- 


Xz 


xxiv.; A 
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XXIV, A Difcourfe concerning the Men- 
Jirual Parallax^ artjing from the mutual 
Gravitation of the Earth and Moon\ ids 
Influence on the Ohfervations of the Sun 
and Planets', with a Method of obferving 
it : Bjf J. Smeaton, F. R. S. 

Read May 1 2, TT is demonftrated by Sir Ifaac Newton 
1768. jjjg Principia, that it is not the Earth’s 

center, but the common center of gravity of the 
Earth and Moon, that defcribes the ecliptic j and that 
the Earth and Moon revolve in fimilar ellipfes, about 
their common center of gravity. The fame great 
-author has alfo inveftigated, from the different rife of 
|he tides, when the Moon is in conjundionor oppoli^ 
don te the Sun, to thofe which happen when tjie 
Mwn is in her quadratures 5 that the quantity of 
matter in the Earth is to that in the Moon, as 39. 78 
to 1 } from whence, and the known diftance of the 
Earth and Moon, it would follow, that the common 
center of gravity of the two bodies falls without the 
furface of the Earth, by one half of its femidiameter : 
diat is, that the center of the Earth defcribes an epi- 
cycle round the common center of gravity once a 
month, whofc diameter is three femidiameters of the 
E^rth. ^ I ' 

Dt. Oregory, in his allronbmy, has laid hold of 
this circumj8ai|ce, in order to prove the relative gra- 
vity ol die feafth and Moon, by obfervation j , 
is the fubjed of his 60th pro^fition of^^^ptifth 
\i.!' , ^ ''‘‘'''"book} 
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feook; in which he has demonflrated, that if an 
obferver on the Earth makes a corred obfervation on 
the Sun’s place, when the Moon is in one quadra- 
ture, it will differ from a like obfervation, taken in 
the oppofite quadrature (according to a mean elliptic 
motion) by an angle which the diameter of this epi- 
cycle will fubtend at the Sun. The fame learned 
author has alfo Ihewn, in the fcholium to the fame 
propofition, that this quantity, or parallax, will be 
twice greater to Mars in oppofition, and three times 
greater to Venus, in her inferior conjundfion with 
Sae Sun. 

The difference thus produced in the apparent place 
of the Sun, and of ail the primary planets being 
governed by the Moon, and having it’s period the fame, 
may perhaps be not unaptly called the mer^rual 
parallax. 

Now if, with Sir Ifaac Newton, the relative gravi- 
ties of the Earth and Moon are taken between the 
proportion of 39 and 40 to one} the menftrual 
parallax of the fun will come out 1 3''' upon the ra- 
dius of the Earth’s epicycle, and will affed the folar 
ebfervadons at the oppofite quadratures, by double 
that quantity, viz. 26''' : in like manner, the mean 
diftance from the Earth of Mars in oppofition, being 
to the Sun’s mean diftance, as i to 2. ij and theleaft 
diftance of Mars from the Earth, to the Sun’s mean 
diftance, as i to 2 the menftrual parallax of Mars 
will affedf -the obfervation upon him in that fituation, 
by 56'"'ahd73"’4., relpedively. 

The mean diftance of Venus from the Earth, in 
her inferior cohjuiMftwn^ being to that of th|: as 

3 J to I nearly, aOd fidt variable, on'^iwxount 

of 
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of the orbit of Venus being alnioft circular j the 
menftrual parallax would affedt the place of V enus, 
in that fituation, by a quantity not lefs than 92''' ; and 
in all other fituations in proportion to her diftance j 
which alfo holds with refped to all the reft of the 
planets. 

Theie difturbing quantities are by no means to be 
difpenfed with, in the nice and critical ftate that 
aftronomical obfervations and calculations have arrived 
at, in confequence of the difcoveries of Dr, Bradley, 
who may be fald to have given a bafis to aftronomy }. 
however, could we rely upon the data, on which Sir 
Ilaac’s inveftigation of the relative gravity of the Earth 
and Moon is founded, we ftiould have nothing to do 
but to apply an equation to the particular cafes, ac- 
cording to the diameter of the epicycle, as deduced 
from the relative gravity} but whoever confiders the 
■ great obftt^Skms'that'fhe 6f fee fea meets with 
in its ifidf km tso obey the influence of the Moon ; the 
great MSculty in afcerttining the true height of the 
ndes, from the many difturbing caufes intervening }. 
and the many uncertainties,- and want of coincidente, 
that have attended, and muft attend, fuch obferva- 
tions } muft confefe, that this matter does not feem 
capble of foch a determination Brora that quarter,, 
as the prefent ftate of aftronomy requires. 

Accordingly, fince the time of Dr. Gregory, tfeofe 
' aftronomm Dr.' Br^kyv and 

dkve relied tbfemfelvea TO'dfeti^m^ the quan- 
tity of parallax from folar obfervatiops: 

butth0p^':'i^yfe';l^ ^ven caufe to fuppofe tbat*4f 
relative gMyifydfthe Earth and Moon itt 

the toanthy deduccdfrom thetid^'s"'Pf «'lhe’ 

' '-obfemtioai 
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obfervatlon of thefe fmall angles principally depends 
upon the obfervation of the Sun’s right afcenfion 
(which j depending on the meafure of time, is lefs- 
capable of exadt obfervation, than if depending on 
divided inftruments) j the dedudlions thence drawn 
feem ftill wanting of that certainty which the fubjedt 
demands ; and if to this we add, from a dedudion 
of Mr. Mafkelyne, that the relative gravity of the 
Earth and Moon is as 76 to i, derived from the effed 
that the Moon produces in the nutation of the Earth’s 
axis } the relative gravity, and confequently the paral- 
laxes thereon depending, will be reduced to almoft 
one half of thofe refulting from Sir Ifaac’s determi- 
nation. 

It is true, that the quantity of effed of the men- 
ftrual parallaxes will not be great, if computed upon 
Mr. Mafkelyne’s indudlon, for as much as that 
the common center of gravity will be confiderably 
within the Earth’s furface; yet, even in that cafe, the 
Sun’s tranfit over the meridian, when the Moon is in 
one quadrature, will differ nearly one fecond of time 
from that obferved in the oppofite quadrature j and 
though De la Caille and Mayer have formed equations 
depending on the Moon,' to be applied to the equation 
of tipie i yet, if we are at an uncertainty, whether 
the maximum of this equation is one fecond, tw» 
thirds of a fecond, or half a fecohd of time, each 
way, we are ftill under a material difficulty; for 
though thefe differences are fo frijall, that it is not 
. eal^ to determine them cxadly from folar obfervatiqns ; 
yet, as they gfe capable of aeating a fenfible diffe- 
rence in th€fe obfervationi^ they will, fo long fts '^ley 
remain undetermined, preverd that folidity 'and firm- 
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nefs to the fokr obfervations, which is the more ne- 
ceffary as they are the foundation of all the reft : but 
with refped to thofe planets, that in their periods come 
nearer to us than we to the Sun, the obfervations upon 
them will be affeded by a greater uncertainty. 

The determination of the menftrual parallax is of 
ftill more importance, as it is a neceftary confideration 
in the determination of the Sun’'s parallax j and this, 
whether deduced from Mars or Venus, as I fhall 
prefently fhew more particularly } but firft I muft 
ftate the quantity of the menftrual parallax, accord- 
ing to the heft datajtt known, by a contrary procefs j 
and, taking the mean quantity of the Sun’s parallax;, 
according to the determination of Mr. Short, at 8''^ 8, 
and the relative gravities of the Earth and Moon, 
according to Mr. Malkelyne, as 76 to i, and the 
mean diftance of their centers equal to 60 4. femi- 
diameters j we fhall then have the diftance of the 
Earth’s cenftf froth the center of gravity, at of 
the Earth’s femidiameter (that is, 4 of that femi- 
diametef within thfe Earth’s furface) and the menftrual 
parallax equal to Sun’s parallax j confe- 

quently about 7" j and the double menftrual paral- 
lax, or vacillation, arifing from the whole diameter of 
the epicycle, 14’'’} the mean menftrual parallax of 
Mars in oppofition, 29''' 4,; the greateft, 38" 4 ; and 
that of Venus 49"; from hence it follows, that, was 
a;perfon to attempt the Sun’s parallax, by the diur- 
hafcmohon of the Earth, applied as a bains to Mars 
^‘hpphfition, as has foriherly been tried ; and ftiould 
the Mo^ be at new or Tull at the fame time, the 
change the Earth’s center, in its 
. epicycle, wbuldf atnotJnt to an angle feen fEi|itfpfa!r& 
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of 'j".3 nearly ; that is, in cafe the interval betw-een 
•the obfervations was eight hours, and Mars at. his 
mean diftance j but if Mars was not at_ his neareft 
diftance, this change would in the fame time amount 
to i".7 nearly. In like manner, if a tranfit of Venus 
happens near the new or full Moon (as will be the 
cafe next year), the time of the tranlit will be afFed^ 
.by a change of place, fuch as the Earth’s center will 
defcribe in its epicycle, during the time of the whole 
tranfit, if the beginningand end are obferved in the lame 
place ; or during the difference of abfblute time, at 
which the tranfit appears to begin or end to different 
obfervers in diftant meridians. Thus, when the fame 


.obferver fees the beginnbg and end in the fame place, 
the bafe defcribed by tb|at ofaferyer, from the' Earthrs 
diutnal mbtfen, pauft ]U corre©ed% t%4fpaGW/de- 
fcribed by the Earth’s center, in the circumference of 
it’s epicycle, during that time ; which, if it be fup- 
pofed of leven hours, will amount to an angle of 
feen from Venus: but, where the beginning 
pt.end is feen by different obfervers in diftant meri- 
dians, as the differenpe of abfcdute tim^ can .liaedly 
^aippjin|,fe):.aboy?, I S tjiinptes^'fhe c!|ftnge 

^ntet will for, tfiat time be fenfr fefiFj 
flQweyer, at the rate beforemen tioned, it Will for- 13; 

iSttgle irpm Venus, 

^aga* o£Mi 
about ^^p^rt.of Mwhole':: but *is^^ 
^(^g|l^||(i^r|,,wiilvr'eihaiu fou WPeth^ , 'tli| 

pp fiick m pro<iPce a greajeri^^^ ^ 

From 
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Ffoffi what has been faid, I foppofe it will appear, 
that the effeds of the menftrual parallax are worthy 
of confideration } and that nothing has been yet 
"executed, whereby It has received a detertnination 
fufStiently accurate} for, in regard to obfervatiorts 
upon the Sun, the whole quantity is too fmail to be 
minutely obferved in right afcenfidn : and with re- 
^Iped to the application to Mars and Venus, as 
'fit^efted by Dr* Gregory, I do not know that any 
'thing has been done} and indeed no wonder, as the 
'theory of the motion of Mars and Venus has not been 
■‘as yet fo critically reduced ’to Computation, as to 
render their; pariillaxes (though in themfelves '-muCh 
jgreber) deducible with equal certainty as that of the 
■iuh. 


What I therefore have now to propole, is a method 
'inf ohfertins the^^menfttuil■'P^r?d^s^xes: <^^^ M#s and 
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Will be at full, not above 12 hours preceding that 
oppofition, the Moon will be nearly in the tnoft 
favourable fituation for the purpofe. 

For this, end, let an accurate obfervation be made 
upon the place of Mars at the following times, vi^ 
hr ft, near the time of the new Moon, preceding Mars’s 
oppofition ; or more properly at the nearefl: opppr.fii- 
nity, to the time of the Moon’s oppofiition. to Mars; 
which will happen in the night, between the 12th 
and 1 3th of Odober : iecondly, let the placeof Mars 
be obferved when the Moon is nearefl: her qttartiie 
with Mars ■, that is, between the 19th and 20th of 
the fame month : thirdly, let an obfefvation on Mars 
be made when the Moon is in conjundion witli Mars, 
^e, his ^ 1 

WtMfehn ihe 25th apd 2.6th of ditto:’ fetohly, kiS 
again be obferved when the Mopn has moved 
to her qoartile with Mars, viz. between the 3 ifl of 
Gdober, and iftof Movemlaer: and fifthly and lafliy, 
,die place of Macs be obferved, when' the Moo^ 
has again got foher oppofition witfiMars, whfchh^- 
pens between the ani hiovesml^ 

it iamani&fh idwt, w^n Modii Is 
in p^^as^ioii or oppofition to: Ms^ cen- 
j|aiA, Ae centep of aa^' die 

ai^'Mass, 

'will be nearly in a Eoej aiiii|dnfeqi»Kttly> 

# bltoeif will then fee Mars, in the &me plack in 
i as if the common center ^ gravity ws^ 

. 0 . die cemsr -pf -tl^Banh ; . therefor^^ -411^ 


^paralMx*i%fi 
’the 




It is equally evident, that when the Moon is in 
quartile with Mars, and moving towards a conjunftion, 
an obferver, at the Earth’s center, will fee Mars^ 
more backward in the ecliptic, than if feen from 
the common center of gravity, by 1 5" 4: 5 and that, 
-when ■ the Moon is in her oppofite quartile with 
Mars, and moving from her coniundion, that then 
an obferver at the Earth’s center, will fee Mars 
advanced in his orbit more forward by i 4, than if 
feen from the common center of gravity 5 and the* 
©nc obfcrvation checqued with the other, will, accord- 
ing to a mean elliptic motion, differ by the quantity" 
of j and fuch will.be the fecond and fourth* 
qbfervations above propounded; ’ ' 

Now, from the firft, third, and fifth, obfervations, 
three points of Mars’s orbit will be given > which-, by the 
belp'of dae theory^ of Marsls hiotiondn an ellipfiporbit, 
.:B^e;ptetcUyF,i Isfcd 'nodes,- ar^khown: 
ly tiua purpofe ; the intermedfe# 

^ infeitred with the . requifite 

_,.^lt*t^.-'aQcafacy 4- ‘.-and ' pai^iculafiy, ' -as '-the.-tw-o 
intermediate obfervations,, viz. the fecond and fotnrth,* 
If ill be nearly at equal intervals of time between the 
t^ee others ; from hence it follows, that the difference 
the infefredj or computed places, at the 
onatfiesi ^and the abferved places at- thofe times, will 



Iftg making tlie proper obfervations, at tlie conjunfll-*- 
ons, quartiies,and oppolitions, of the Moon with Mars, 
which wiil be the means of fupplying ftich obierva- 
tions, as may happen to prove abortive before the 
©ppolition of Mars , and alfo, in cafe any of the 
obfervations to be made after that oppofition ihall 
prove deficient, the obfervations may be carried on for 
a month or competent time afterwards. As a further 
fccurity againft difappointments, as well as cheque, 
it will' alfo be advifable to make' the proper obferva- 
tions, .the night preceeding and fublequent to thole in,' 
which the quartiles, conjunctions, &c. happen ; for, 
as the quantities will not differ con lider ably from thofe 
obtained on the days fpecified,! with proper allows 
ances.<li€yi’toay> btf-’bionglif ‘‘ihi 
fion of the former,- .--r-. 

; In like manner, when -Venus is moving towards her 
inferior conjunction with the Sun, as will happen next 
year, th^ fame obfervations may be made withrefpedt 
tfa’her j and continued for a neceffary time, togctob- 
feri^tions of the place of Vemis viz* the firft, when* 
the MooBds in cohj ufec^tohcor oppofition with VtBfist 
a-f8con(f|iiwhen‘ > th#’ ‘moon- • ds dfl ■ her qutrtile • with. 
Vilhusf® a-ff»Mv’iilG©r^m»tioft dr oppofitbn: afourthy 
Wtei i^ topped te qU'artile to the -efof 

liif Mth|h|ga^|rt*.fS«A^ufi®c3ii'br ii>ppofiffoft% 

^ fame oppOitunlty^^vilhWo' Offer when Venus: » 

frotn her inferior conjunction: with the Sun ' 
atid^teclwss a’ morning ftah _ 

- In regard to the obfervatibh of Venus, it is rcmsrfes^ 




imnik 
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tliatf the Slinks mean diftance, when her elongation w 
in the inferior part of her orbit, it is plain, that 
the neceflary obfervations may eafily be made, when 
.her menftrual parallax will be at a iiiediurn, three, 
•times greater than the Sun’s} and confequently amount- 
ing for the whole difference to 42". 

To avoid, embarraffment in deferiptionj I have hi- 
tiicrto fuppofed, that all the obfervations are made in' 
the meridian;; in which cafe the right afcenfions will 
,be the fame as they would appear from the center of 
•the Earth ; and confequently, the planet’s longitudes 
thence deduced, nearly the fame: but 'ti.s eafy to fee, 
^tiiat if Ae quajrtile obfervations are made when the 
planets are confiderably to the eaft or weft of the me- 
ridian, and fo chofen, that the place of the obferver 
he further diftant from the common center of gravity. 


t m the center of th« EatA is^lrom that esnSgt^ that 
the vviHl be cooftderahiy eiif 

'irfeiis, m- < 5 tr- lalittide, fuppefing that 

rSade font btairs b^qre and 
TigAi after Aq plahet palib the merithan., this 
isuH produce an enlargement of the bafts by one of Ae 
Ear A's femidiametecs : and as the whole bafe or dia-i- 


jteter of Ae epicycle comes oqt, aopording to Mt* 
lial^^ne; 'nh:' mot© than t.6 of Ae Earth's femi*? 
Ifen^i thebafe Will, according to this mothtHi 

ME'ip "-teehy TO- 



1^'" W 4i -and 
'■ ■ 

'^'adwlelged, ■ ' list 
:Srate|)lices of 
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the meridian ; thofe taken with micrometers perhaps 
not excepted : for however accurately fmall diftances 
can be meafured by the micrometer of Mr. Dollond, 
yet, as thefe meafures can hardly be reduced to the 
ecliptic, without having the difference of declination 
or right afcCnfion from other means (except two ftars- 
, making fomewhat near a right angle with the planet 
■fhould appear within the field of view at once.) > andas. 
in ■ all thefe cafes the redlification of the places of the 
ftars tbemfelves ultimately depends on meridian ob- 
fervations we may perhaps be allowed to fay, tha^ 
in the moft favourable cafes of the micrometer,, the 


determinations thence to be drawn, are not fuperior to 
meridian obfervations, and in lefs favourable cafes; 
muft he inferior : howe’wer, as th^ njtcronjctgr ob^-f 
vdti&hsout bf the metidian give an opportunity of -r^ss?* 
■fitioh as often as we pleafe j and the obfervations fffit 
I'edtification of the ftars concerned, can be repeated 
in the meridian,- as often as we pleafe alfo ;• it mufthd 
equally allowed, that when thefe kind of oblervatioiM 
token, not too near the horfeon, when proper 
ftars offer for this purpofe,, and ithe-t^holC'; 
manager s thefe kind of obfer^liona J^ 

thofe 'token imtriediatelyifo the mctwliiai 
1 cannot therefore .hefitate to recommend, that fds# 


■^ps|li|e;'ohlbrVatiori8 ^ejfa||CTTOtpf &e 
well as 'hi it' Jin. 

if -ftafs offer in proper fjofipoas j sac*; 

fecbhdly;^ > by> talking differences.<ff -'rigllt; afosiiftapawMi 
decinatibn; .between the .plaoetiand '!£be ^ftars, 
common-m^ewaeter, , ib Cbe:'.|TOper 




[ ] 


of either kind } and this is ftill more likely to happen hi 
■the obfervations of Venus, which will be chiefly in the 
day light j I beg leave to otFcr (what to me is) a new 
method of oblervation out of the meridian; and 


which, though I efteem it not equal to micrometer 
obfervations of either kind, I apprehend will fall fo 
little fhort thereof, and prove fo much fuperior to 
any other method now in pradice in thefe cafes, 
that I hope I fhall. on this occaflon be excufed, in 
giving i particular defeription thereof : but, as it is a 
general method of mbferving out of the meridian, I 
fhall referve it.hy -way of appendix.^ 

< In the next obfervation of Mars, ithas been flated* 


that,, in the meridian obfervations alone, the menftroai 
parallax, according to the fmallcft eftimadon, mayhft 
expeded to amount to 31" in longitude; which; 
■*oi:o«d.i3jtQ .r^t* 4 fc£nfiqn, make about 2'^ of 
^pWi if; 'it , :ywl>ipiac* 
the time of a tfanfit ■ tO' |W:t 
flingle.-yvire,, i,f he has tht«s 
oKjiiare, . as^^Wh mean, of the three^fhould 
blwidiin fecond,;.-'pr -withia ,,f^''.part'df 

&.J;vhoie*quandfcyinqueftion .: it is however a mat-* 
py of -chance, whether the mean of three may 6 t 

(yaymdt te^witlwR 

Ifrt^iiKtays; hsfe Committed in the obfervations qf 
ftafs,' whqrewiththdcig^t 

to* corred 
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to the days of conjundion, quartile, and oppofition j 
and this as well out of the meridian as in it ; we 
can hardly doubt but that, if the weather (hould 
favour, fo many 'cheques would be formed,^ that, from 
the next oppolition of Mars alone, the affair may be 
brought within a 24.th part of the whole; and, if to 
this be added the force of fuch determinations, as 
may be drawn from obfervations on Venus, before 
and after her tranfit over the Sun next year, it can 
hardly fee doubted, but that thofe three will bring us 
within a ffngle fecond of a degree, fubtended from 
the neareft planet ; and thefe conclufions will be fur- 
ther ftrengthened by future obfervations ; as two years 
will fcarcely pafs without affording one or more oppor- 
tunities of this feind^ : • j ' 

As I meant not to embarrafs myfelf with exad 
computations,. I have conftantly fuppofed the diftance 
of the common center of gravity from the center of 
the Earth, to be a fixed quantity ; whereas it will 
vary in the fame proportion as the Moon’s diftance 
varies ; but, as this and many other minutice will pro- 
perly enter the computation, when tht obfervations 
are made, I muft beg leave to refer them to 
learned in this fcience. 


AvilboJ'pet If* 


J. Smeaton. 


voL. Lvni. 


z 
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XXV. Defer iption of a now Method of oh- 
fervmjr the heavenly Bodies out of the 
Meridian : By J. Smeaton, F. R, S, 

Rea4 May i6,.ry^HE inftrument I propofe for this 
X purpofe, is a tranfit telefcope, 
moanted on a vertical axis j for example, fuch a one 
as is deferibad in the introdudlion to the Hijkire 
Cekjie of Mr. le Monnier ; being one of the inftru- 
ments made by Mr. Graham for the academicians who 
went to meafure a degree at the Polar circle; this or 
any other inftrument upon equivalent principles will 
fuffice, that is, capable of fuch adjuftments, as to be 
madtt correeily todeferibe an almicanther and azimuth 
atitd capable of being retained in any giwn 
the -ufe will appear by the following 

eEample; 

. Make choice of any fixed ftar, which according to 
the diurnal motion, precedes the heavenly body to 
be obferved by a few minutes, more or lefs, as it may 
happen i let the inftrument be fet to an azimuth, 
fqmcwhat • preceding the fixed ftar j and carefully 
'.db'lifve the time of the ftar’s tranfit crofs the vertical 
»fyii?s ol the telefcopej then'waittill the heavenly body 
'^wi^Wibe' fame azimuth; and, when arrived within 
-keep gently turning the ferew that 
alters thW elation of the telefcope, fo as^to foilpw 
. .the heaveply body in altitude ; keeping it la^jWtd 
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by the horizontal wire of the telefcope, till the body 
paffes the middle vertical wire, and carefully note the 
time of its paffage ; there leave the telefcope fixed as 
to altitude, and relealing the horizontal motion, 
turn it round on it’s vertical axis, till you meet with 
fomeftar, that in a little time after will by rifing or 
falling come to the fame almicanther ; and, on it’s 
arrival, carefully note the time of it’s paflage crofs the 
horizontal hair of the telefcope. 

Now, from the right afcenfions and declinations 
of the two ftars being previoufly known, or after- 
wards determined from meridian obfervations ; the 
azimuth of the firft ftar, and the altitude of the laft, 
at the tinie of their refpedrive paffages, may be de- 
ter nrineid by. computation } which will give ,|he althurie 
and azimuth of the heavenly body, for the time of 
the middle obfervation, when it paffed the intcrfedlion 
of the two wires. 

The fame end may alfo be obtained by taking the 
obfervations in an inverted order j that is, by chufing 
a ftar at fuch an altitude, that the heavenly body fl^all 
in a competent time afterwards arrive at tb?. fa, me 
altitude, &g. but, as in the fe latitudes the alteration of 
azimuth is, efpecially in thofe parts that are in the 
‘iiei^boUrhood of the zodiack, quicker than that of 
altitude,! -I .. apprehend it it© be eafier . fpilow the 
flower motion with the foew^,' fo.as- tOifprcferye the 
infe^rfeiStion, than the quicker, and therefore in ge- 
neral. to bp preferred ; but where it httppens other- 
wife,!. or: the, ftars lay more conveniently, the rnypife 
method may hO'pqr£w#d.,., • ■ . : . . f, -..-r 

, . It is 
.pradice may 

„ , . 'Z S' ' , ■' ' the 
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the let fci'ew, fo as to keep the object interfedised bji' 
ibe wire ; but if fine fmooth fcrews, fucb as-are ufed 
for micrometers to aftronoraical quadrants^ are adapted 
to the Infiritment, as well that commanding the ho- 
rizontal motion as the vertical, I apprehend, tbe 
management will be perfetStly eaiy and liimiliar to .an 
obferver otherwife well pradifed. 

It is eafy to fee, tliat thofe fiars are to be preferred 
that are ncareft the heavenly body to be obferved; 
'find that, Cittofis paftb'HSf thofe in fuch pofitions, as 
rife or fall flow, • are beft for detertwining their alti- 
tude 5 and thofe that alter their aszimtlth flioWi, are beft 
•Jfer determining the azimuth.^ 

To avoid intricacy in defcription, I have fuppofed 
only two wires interfering each other at a right angle, 
in the focus of the telefcopc: but, for the lake of get- 
ting a medium in- f«ch, pMts , of the obfemtkiris m 
■depend on time, it will be proper to have,- hot only 
«^tee' perpendicular wires, paralW to each other as 
bttt alfp'ithree hoffetostal wtej the pro* 
‘‘poftionah diftances of which being previohlly deter- 
mined by obfervation, the oblique motions may (in 
parts not near the pole) be coafidered as right 
fiines. 

This method is the more valuable as it is entirely 
’Mie from the knowledge of refradtions j for fince the 
iii^'dfputation gives the real altitadfo from tihe dme 
'^elt independent of and' feice' the heat- 

■vfcy^llOiy Iji-cfquaBy affis^»d by fefraffion, at the fame 
altiti##f ^ tM*cs^pa«cd aldasde of the ftar will give 
the real 'aMtod*'« -the heavenly body cleared of 
'^^ion-, which' never enters the queftionr a|ilA^e 
l-ttik-ftars.inay be chofen as will'Feinfer,dtei^®e'.m- 
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tercepted ftiort, there is the lefs chance of a change 
of refradtion, during the time, between the middle 
and laft obfervation j and therefore this method will 
be particularly ufeful in obfervations near the horizon; 


17, Smeaton, 

IsT. B. Obfervations of this kind may be made 
upon the planets in the day light, by 
making ufe of the Sun for the firft obferva- 
tion, infteadof aftarj and waitmg afterwards 
for the appearance of the ftars. 



XXVL A 'Specimen of a nm Method of comparing Cumli- 
neal Areas 'j hywhkhmanj fuch Areas may k compared 
as have not yet appeared to be comparable by any other 
Method:’ By Unden, F.R.S. 


Read June 9 , 'fT then a body in motioR is continually aded upon 
1768. Yy by a variable force, the fpace it has paffed over at the 
end of any given time, it is well known, will be expreued by the area 
of the curve, whole ordinate exprefles the velocity of the body, vvhilfl: 
the time it has been in motion is expreffed by the correfponding abfciiJa. 
Therefore the facilitating the computation of curvilineal areas will mapi- 
feftly contribute to the improvement of the dodtrine of motion. Which 
dodrine being a'branch of philofophy of no fmall importance,^ fuch im- 
provement will not, I am perfuaded, be looked upon as a trifling fpecu- 
lation, by the Royal Society : to whom, therefore, I do myfclf the 
honour of communicating this fpecimen of a new and ready method of 
computing fuch areas, by means of a given area; prefuming that what 
is here written will not be deemed undelcrving of a place in the Philolo- 
phical Tranfadions, 

■ T, ■: ■ 




' ^pometricians have ’found, &at, if A he put to denote , the area 

^qfe^bfcilTa is and ordinate 

, -the 
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•the whole area of the curve, whofe abfcifla is x, and ordinate 
I^r x A, » k- 
ing any pofitive integer, and p and r any pofuive numbers, whole or 
fradlionah 


II. 


By the preceding article, the whole area, when the ordinate is 

ar+aa— I • __ i (f) ^ L' ^ ~~ ' ) y I . 

(r) !'./'+ 1 (a) a’ 

being 


’ . —]p — I a a— I 

whole area, when the ordinate is i x ■ X x 

_ X i 

Likewife, by the fame article, the fame whole area- is = 

1 •>'+ 4 iil— X A. Therefore this laft expreffion is =- 

p^r (») 

— X ~~~r x X '• From which equation, p and r 
being pofitive, as before obferved, A, the whole area of the curve, 
whofe ordinate is i' — x x , is found equal to 

L:^; , ? f (f l x i being any number what- 

p,p^i.p>^zir'^»)x r ,r + i ^[z}. , • a ' ® ' 

ever.' " ^ 

Confequently, fuppofing z infinite,' we find A = the ultimate ;v^ue»; 

Umit nf i<2-3ft]xf+r.j) + r-f I (zj _I__ 

or limit ^,|,q-,.^+2(a)Xr.r+i (*) ^ 22' 

Having thus obtained a jeneral expreffion for the whole m 'of any 

curve, whofe ordinate is expreffed by i — - x"' ^ > ahd thft. 

, ^ expreffion’ 



cxpreflilon for fuch area confifting of an infinite numkr of fatos mal- 
tiplied together ; to render the fame ufeful in practice, fome theorems 
are reqointe for afeertaining the limits ef liich produSs. The theorems 
Tyhich I hjiye hitherto been able to inveftigate foitibje tohat purpofe, I 
fliall give in the next two articles. 


m. 

V, 

... . . g 

The limit of i-rx a’- X 3 *- («} X -7^+1 = ;55 ^ 

Z 

of wSj N being the number whofe hyp. log, is !» and S the femi- 
periphery of the circle, whofe radius is i, 

Whence, tqr taking, w eiqual v, we find the limit of i*. 2’. 

N** 

H>^-^Tr = 2S,, 

w. 

2 d », 

- It 

• 7 i 

Hence, sTIfl . . 2^3 (z) being =; i. 3,5 (s)x a , it appears, 

' *' ' N*' . f ^ 

fi]st the limk of 1 . 3 , 5 (as) X -7^ i? d 

a 9 

l^fcall now gite toe 'H^mpIes, to fliew the ufe of the above 

r' ji V'^,Uv, •“ 

' ' Writint 

iSi'fl 5,' ' , 1 , ' j ^ 
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Writing A, B, C, D, and E, for the areas of the curves, whofe 
ordinates are-— A— j, -—1— j, — and -A — refpec* 


Is rs AJ 


tively ; we have, by Art. 11 . 

22 - 

A ~ the limit V-toJaL L-, 

A tile limit ot ^ ^ ^ ^ , j X ^ 


B = the limit of 


I. 2. .^(2) X M3.I9 

1.3.5 (2J X 2; S’ ^ (2) a2* 


I , 2»— I fthe area of the femklrcle, 

C = the limit of ,-rrj^*-y X — ■ := 1 whofe radius is i j 

^ , ,. .. . 1 . 2-3 (=“) Xs-Ii-I'/Hv. 

D = the limit ofi,3.5(.)xi. 4'i 2 « ’ 

* , , ^ 22 !"— I 

-P 1 r ■ .I.2..C? W xa. «;• 8(2) ' 

E=: the limit of x i."7:7iw^ 2 * 

Now it appears by the above equations, that | is =: the limit of 


Therefore A is rs 


Voi. L?IIL 



Itappearsalfo,that?^is=thelimitof - jj"j X 

which by Art. III. is = 3 


Therefore D is 


3>C 


It likewife appears, that 

B X E is == the limit of ■ %' ^ ^ 

^ • 3 * S 


.2 a; •— I 


Therefore E 


3C 


VI. 


Writing F, G, H, I, and K, for ths whole areas of tlie curves, whofe 


ordinates are 


X 


vT t Si 


I —if '5 TZITl* I — "i'l’ i"— V'H ’ r~"?| 




refpec- 


tively, we have, by Art. II. 

V — limif nf y f. . 

r__the limit of {z)i(^.n.iT[z)^ 2%’ 

G = the limit of X s 




Ws. fc limit of j K T; =.B > 
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I*. 2*. («) 


I = tk limit 

K=.kiimi.of ^;^w:;:”| - W x< 


By which equations it appears, that ^ ^ 

”> Whitby Art. ni.it 


the limit 

4 X fine of 90'^ 


Therefore F is = 


aB 

3 ‘ 


It appears likewife, that 

G . .1 1 - f r- .3-5 W X 8-4-ao fe) ^ .3 

B "■* ™ “ 2. 5 -8 (k) X 7 - 13 ' 19 W ^ 2 

= *e limit of x 6‘ 

4.7. 10 (2«) 


the limit of 


i'3-5 {*) 


3% +4-3* + 7’3*! + N 
which, by Art, IV. is = a 

Therefore G is 


X 6 ; 


B 


It alfo appears, that 
I is r: the limit of 
Art. III. 


a. 3. 5. 7. 8, 10 (aa) 
. S iC 


,2!“ + 1 

2 } which, by 


4 X of 60 *^ 


I ^ * r 

3 . 3 . 

A a 2 


Moreover 
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Moreover It appears, that 

i, = the limit of X 


2 . 5.8 (a) X I. 3 . 5 (a) 

fc limit of X 

i'3'S W 


; whicL 


by Art. IV, is 


a’s 


Therefore K is — 

2 TB B 

And, in like manner, may a great number of other areas be com- 
pared. 

Note, All the imhok areas above-mentioned are fuppofed to begin 
vvhere » begins, and to ftand upon.a bafe =: i. 


Received 
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*XXVn. Expermmits mid Qhfermtio?is upm ■ 
a blue Suhflance^ found in a Feat-mo fs in 
Scotland : By Sylvefter Douglas, Ef quire. 

Read February 13, he bluc COloured fubftanCC, 

1766. Jl^ which is the fubjedt of the fol- 
lowing obfervations, and which is now before you, was 
accidentally dug up in the funimer 1759, in order tO' 
mix with fome other materials for the purpofe of ma- 
nure, to be laid on fome ground, atx prefent in my 
poffeffion, in the north of Scotland, about twelve 
miles fr6m Aberdeen. 

rhavenotmet with a deferiprion of this fubftance 
in any naturalift. Kentman indeed in a few lines 
mentions a blue earth, whicfh he calls 
•oimm, which agrees with the fttblfance I am about 
to deferibe, in one remarkable circumftance that it 
is at firfl: of a white colour, and becomes blue only in. 
confequence of being expofed to the air. Mr. Da 
Cofta’s ochra friabilu ccerulea would alfo have been, 

found probably to correfpond with it, if a more par- 
ticular account could have been given of the circum- 
ftances in which it was found, and its appeanmee 
before the air had aded upon it.’ Mr. Cronftedt, in. 

* This paper, having b ing could not be printed in the 

Volume of the Fhilofophical 'I’tattfadUons lor tjCihf' 
t Nat. Hiit, of Foff. pt lo$> 


his 
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his late Syftem of mineralogy, mentions a blue fub- 
ftance, which feems to be of the fame kind, and 
which, I think, he fays, is found fomewhere in 
Pruffia, His account of it is very fhort 5 and I am, not 
very certain with regard to it, as I have not the book 
by rne. 

The place, where it is dug up, Is of a maraiy na- 
ture, in the corner of an exhaufted peat-mofs. Im- 
mediately under the fward lies a Jlratum, about a 
foot deep, of common peat 3 next to that is the iub- 
ftance itfelf, with irregular^r/<« of a peaty matter all 
through it, to the depth of near another foot; and 
below this, I think, there is clay. While it is thus 
wet, and fliut out from the air, it is of a white co- 
lour, and fecmingly of a fatty confidence, not unlike 
lime that -has-been prepared for cement. All the water 
in the neighbourhood of the place isin fomeiiieafure 
impregnated with iron. When this fubftance is expofed 
to the air, it gradually as it dries aflfumes the blue 
colour ; the peaty matter intermixed with it conti- 
nuing of the fame appearance -as before. The whole 
mixed mafsis of a very friable texture, eafily crumb- 
ling betwixt the fingers j and the blue part, gently 
rubbed between them, feels like a fine impalpable 
powder. It has hardly any fenfible tafte ; what it has, 
approaches a little to that of fulphiir: thcfmell, when 
it is fif-fi: taken up, is fenfibly fulphureous, and if a 
piece of paper, with part of it -adhering to it, be 
kindled,! it -fhevys a flame -fimilar to burning fulphur. 
The only means of feparating it from the black 
matter is by elutriation. When water is poured on 
Jt, and they are ihaken together, and then ieft at reft 
time, the black, part fubfidcs to the bfottom, 

and 



and the blue can be poured off ftill diffufed in the 
water, from which however it Coon feparates, and falls 
to the bottom. It is not poffible entirely to free the 
blue from the peaty matter, for, after above twenty 
different additions of water, there were {fill ftreaks 
of black interfperfed through it, when it was allowed 
to fubfidc ; neither have I ever been able to feparate 
all the blue from any of the black part. 

When a little water is added to a quantity of it, it 
acquires fome degree of tenacity, and when a fmall 
portion of water is allowed to ftand on its furface for 
a day or two, the water becomes of a ycllownfli co- 
lour. 

Thefe are tlie chief circumftances relating to its 
natural hiftory, and the obvious properties it diffovers 
without the afllftance of chemical operations. The 
following are the experiments I have made upon it, 
with a view to difeover its nature more particularly. 

In order to find whether there was any part of it 
foluble in water, I palled a large quantity of water, 
which I had nfed in feparating the black from it, through 
a filter, and then let it to evaporate in B M; but there 
was nothing left in the vcfiel after the evaporation, 
except fome earth, which the water had probably 
contained in itfelf. 

To a quantity of the blue powder, I added the 
common vitriolic acid of the drops i degree of ef- 
fcFvcfcence enfued, and a confiderable froth remained 
for fome time on the furfiicci the wdiole was changed 
into a dark brown colour, and, when filtrated, the 
folution was a tranfparent brown liquor. A confidc- 
rablc fediment remained behind on the filter ; but I 
am inclined to think, that this cohfifted chiefly of the 

peaty 
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peaty matter, which had not been entirely feparatedj 
for when the experiment was repeated feveral times 
with different parcels of the blue, it appeared more 
or lefs foluble according as the black had been more 
or lefs perfectly feparated ; ’ and when I added the 
vitriolic acid to a quantity of the black, though it turned 
it all of a brown’ colour, it only feemed to diffolve a 
quantity equal to the portion of blue,’ which ftill ad- 
hered to it. 

The nitrous acid, added to the blue powder, pro- 
duced pretty much the fame effedls, only the filtrated 
folution was of a much lighter brown. 

The fixed vegetable alkali dififolved alfo a confider- 
able part of itj but whether the whole or not, I 
cannot fay. The folution was an opaque brown li- 
quor, which did not become tranfparent after being 
twice filtrated, though it depofited no fediment upon 
ftanding feveral days. 

I added a fmall quantity of volatile alkali to it, 
which feemed to diffolve part of it, and turned the 
reff obfcurely green. 

To the folution in vitriolic acid, Ijoined ibme fixed 
vegetable alkali : an effervcfcence arofe, and a light 
curd of a colour between green and blue was thrown 
to the top, which foon fubfided, and became white. 

A fimilar prsecipitate was obtained from the nitrous 
acid, only it was not at firft thrown up to the furface 
in the fame.manner as the foregoing. ■ 

From, the folution in fixed vegetable alkali, a red* 
difh brown; pr^ceipitate was obtained, by the addition 
of vitriolic 'kid/, Equal quantities of the blue powder 
and of black flux were mixed together, ana bdiig 

3 ,',.' ,3 ' ' , 



[ »8S ] 

^ut into a crucible, were kept in a ftrong degree of 
heat for feveral hours : on being removed, and taken 
out of the crucible, the whole was found concreted into 
a fpungy mafs, the bottom of which was cruftedover 
with fomething that had a kind of metallic appearance. 
This mafs was powdered, and the lighter parts 
walhed off) after which, a magnet was applied to what 
remained, and it attrafted many ot its particles 
ftrongly, without being brought in contaa with them. 

Part of the white prsecipitate from vitriolic acid 
was mixed with a little fixed alkali, and being laid on 
a piece of charcoal, the flame of a candle was di- 
refted to it by means of a blow-pipe. It was thus 
kept in a red heat for about an hourj and on being 
removed, the magnet was applied to it, but none of 
the powder was attraded by it. The quantity that 
can be examined in this way does not exceed a feW 
grains. 

To a fmall quantity of the white prscipitatei 
I added an infufion of teaj which turned it blue, ap- 
proaching to the original colour, but not fo deep. 

To another parcel of the fame, I added fome iti- 
fufion 6f galls, and ftlook them together. The liquor 
became of a dark blue colour, and what part of the 
powder retrained af the bottom of the glafs was of 
the fame colouri TTiia Was not fo bright as that bf 
the original powder difihfed in water, but entirely fuch 
as nflght be expected from the diffiifiOA of it ill a brown 
liqu'or like infufion of galls; and, to fiiew this, I poured 
feme df the infufion of that aftHngcnt on the blite^ 
fubftance itfelfjj anrf on (haking them together, tl|^! 
produced a colour dlriiotl eflfir^y the fetbe. 

'VoL. LVIIL'' Bh ^ 
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A quantity of the brown folution in vitriolic acid 
was diluted with water till it became very pale. I then 
poured to it fome infufion of galls, which turned it 
immediately black. 

. A parcel of the blue fubftance, being placed at tha 
didance of a foot from the fire, was changed to a 
greenifh colour. 

Thefe experiments, compared with its natural hi- 
flory, feem to throw fome light on the nature and 
compofition of this curious produdion. It is the 
known property of all vegetable aftringents, to af- 
fed the colour of iron, either when it is combined 
with vitriolic acid, in the form of green vitriol, or by 
itfolf ; and I believe they have no fuch effed on any 
other metal. The colour they produce with it is 
various, inclining indeed to black, but aUnoft of every 
different fiiade between black and blue j anditfeems 
to me, that they occafion a more pure black with 
vitriol, and a purple blue with iron itfelf, as is feen 
foR Thfta'iice on. dropping a little infufion^ of tea on a 
knife. 

Now we find, that when, a vegetable aftringent is 
added to a folution of this fubftance in vitriolic 
acid, it ftrikes a black colour with it, ahd.reftores the 
original blue to the white praecipitate from that acid. 
We aifo find, that there adually is iron contained in 
its, heeaufe, when fluxed with the black 'flu«:» its par- 
t|b|^|r attraded ' by the i(M(4fl:one 5 and ; we can draw 
nb'lffflmepi from ouf not having difcovered iron in 
the ; with the blow-pipe, againft the pre- 

fence blF 'that nif, till, as fo little can be examin^ in 
that way. I therefore think it probable,^ 
gringipal ingredients of it,, and thofe;®iti/Vpich its 

colour 
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colour depends, are iron and fonie vegetable aftrin- 
gent. Thefituation in which it is found favours this 
conjeaure very ftroftgly j for, in the firft place, the 
water in the neighbourhood of it is all impregnated 
with iron j and fecondly, in almofk every pcat-mofs» 
there are the remains of oak trees, ftill frefh difperfed 
through them ; and both their wood and bark are of 
a ftrong aftringent nature. 

I do not pretend to fay, that thefe are its only in- 
gredients. I think we may conclude, from the light- 
nefs of the fubftance, that iron does not form a very 
great part of it j and the fmell, and the particular 
flame it exhibits in burning, would feem to ftiew the 
prefence of fulphur in it. This, however, can be 
only in a very fmall proportion, flnee fo much of it 
is foluble in acids, which do not at all affed fulphur, 

I fuppofe the praecipitate from acids confifts chiefly of 
iron and earth. 

I have made fome trials on the blue powder after 
it was partly well freed from the black matter, in 
order to fee how far it might be ufeful as a paint : a 
quantity of it was rubbed in a glafs mortar wkh wl 
of walnuts j but, after being thoroughly mixed with 
the oil, its colour was changed to black. It is probable, 
therefore, that little can be expeded from it as an oil 
colour i but it retains its natural brightnefs when 
mixed with gunfi-water j and, as it is naturally in a 
very fine powder, it is difluled intimately through it 
without any difficulty, fo that, if it could be got in 
fufficient quantity, it would be a cheap and ufefull 
water-colour, I think there is reafon to believe, that 
it might be found in moft,peat-mofles, as what feem 
to be the materials of which it ia compofed arepre- 

B b 2 lent 
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fent almoft in all of them. Two or three years ago 
a gentleman fent me a parcel of it, which he found 
in a mofs on his eftate, five or fil: miles diftant from 
the place where I firft obferved it. I am informed, 
that Mr. Da Cofta has had fpecimens of a blue earth 
fent him from different parts of England : what Sir 
Hans Sloane gave him from Ireland feems alfo to 
have been the fame , and, from what I have quoted 
from Kentman and Cronftedt, it would appear, that 
kis obtained on feveral parts of the continent. From 
all this, I think we may conclude, that it might be 
procured in fufficient quantity to be a cheap paint j 
particularly as it is in a manner levigated and prepared 
by nature. 

It is to be lamented, that its colour is fo eafily af- 
fedled by alkalies, elpecially the volatile alkali, which 
abounds fo much in the atmofphere in towns, and by 
any confiderable degree of heat. I have* never how- 
ever, found any change produced on it from being 
expofedfor a confiderable time to the air, or to the 
heat of a room where a fire was kept conftantly 
burning. 


XXVIH, 



[ 1^9 ] 


XXVni. ‘Tm Medical Obfervathns by Dr. 
JofephBeneviiti, Phyjician at huccei, com- 
municated to the late Prejident of the Royal 
Society^ by Dr. Ch. Allioni of Turin, 
F. R. S. and tranfated from the Latin by 
Daniel Peter Layard, M. D. Phyjician to^ 
■her Royal Highnefs the Princefs Dowager 
of Wales, Member of the Royal College of 
Phyjicians in London, and af the Royal 
Smitki jt^bnddn Gottingen.. 

I. Of a fick Man Jurpizingly recovered from a Fever. 

Read June 9, A MAN forty yesiTs of age, named 
/a Angclus Amadei, of a pJethoric 
conftitution, and of a low Gze, having a roaKgnffld* 
fever, began on the, ninth, day to grow delirious,, 
and continued fo during the tenth night ; when, feveral 
had fymptottis appearing, it was thought he muft die 
foon. Early on the eleventh day in the morning, he 
bid the by-ftanders quit his room, and expreffed a 
defire of going to fleep; his friends were unwilling 
to withdraw, unlefs they firft flripped him of his 
ihirt, and dried him of the fweat he was in. But 
the patient refufiflg, and at laft growing angry, tj^ 
were obli^d^to yield to his will; Aboift ah' hour 
after, a wonaaft- went ihto^tlSe' fe^d-'focfin, and not 
' • j&nding 
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finding the man, flie called the fcrvants, who 
fearched the houfe, and the well, into which they 
feared he had thrown himfelf ; but to no purpofe. 
In the mean time a rumour fpread, as is ufual in fuch 
cafes, that this had happened, either by the inter- 
pofition of the devil, or by a miracle. 

The keeper of the baths at Lucca gave orders for 
every body to rriake a diligent fearch ; and on the third 
day the fick man was at laft found in a vineyard, about 
two milesfrom his houfe, hidden in a hut, where, he 
faid, that the day before, he with great aftonilhment 
found himfelf, without at all knowing how he came 
there. It feemed to me, that he muft have got down 
by the window of the bed-chamber, which was not 
far from the ground. What feems moft extraordi- 
nary is, that, in order to quench his thirft', this man 
fwallowed a large quantity of fnow (with which the 
o^th was covered, it being in the vf inter) 5 and that 
ndther this fort of drink, nor the cold air, did in 
;tteieaftaie(a;hiffi'r.fof though? he l^d gone away 
from home all in k fweat, and v^ith'ho other cover- 
ing than his fhirt, yet he was freed from his fever, 
and is now reftored to his former health. 

\ 

II. 0/ an extraordinary great Mead, 

, Not long fince, I went to BenaJjii, a town iitujjted 
In the territory of Lucca,, to fee a man, whofe head, 
I had he^rd, was much .larger than, is ufual. The 
fame curiofi.ty procured me the honour of attending at 
the fame place on Princefs Lambertini, niece to Pqpp 
Eenedidlthe 'XIVth, whofe, health I had thc cji^t^, 
j||aile ibe drank the water of our. baths*, 

I faw 
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I faw a man, thirty years of age, and yet of the 
fizeof a boy feven years old, who was fitting on_ a 
couch feat, with his head (which indeed was quite 
oat of ike) inclined on the right fide, and refling on 
a pillow; which, when he wanted to move, he fup- 
ported with his hands, as it lay on a very finall neck. 
This man had enjoyed a good health till he was fix 
years old he then had a diarrhcea, which lafted nine 
months, and, upon its flopping, his lower extremities 
were feized with, the palfy, and loft their motion, but' 
their feeling remained. From that time his head 
increafed yearly, together with his face, nofe, ear?; 
eyes, mouth, &c. but the remainder of his body did 
not grow at all. The circumference of his fcalp 
meafured thirty feycn in^h<?s, and eight fines,, Englifh 
meafurex' The length ©f his face , w'aS twelve Wches 
and three lines., Thefe meafures were taken hy th'e 
faid princefs and feveral of her attendants. This man 
eats greedily,, fleeps well, but difeharges his faces 
and his urine involuntarily. The ftrength which he 
has in his hands is very furprizing, being fuch, that 
it is difficult for.any j^rfon- to get lopfe frorh jhim, 
whe,n once.'heh^di fifty' # Ji ° 
bis underftantiing, he,ta}fcs, , arid hks a pbd teemoi^ I 
fcldom or neyer forgetting, what he may have read 
ip bpokSf 


■Tm> 
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X XIX. An Account of a particular Species of 
Cameleon: By James Paifons, M, D* 

F. R. S. 

Read June iz, Ik M O N G the quadrupeds of the 
1768. earth, the clafs of Cameieons is one 

of the moft curious families j infomuch as to have 
engaged the attention of many natural hiftorians j 
not only on account of the particular ftrufture of its 
parts, butalfoof feveral curious phsenomena which ate 
peculiar to it, in its feveral fpecies, in the different 
parts of the world. 

Thisanimal is ranged by authors under the genericai 
name Lacerta, which comprehends a great variety of. 
all fizes from the Crocodile to the fmalleft Lizard : but 
as the Cameleon has itevarldus facies, and each fuch 
properties as #€noit. cbm Won to ati^ cfthers under the 
' inde^ defbftne to be regarded 

aS-a patficttlaf " ''' ■ " 

However, fmce auiiors hdVe been 'very fdlHn their 
accounts of thefe creatures ; Which everyone, curious 
in their enquiries into thO hiflory of animals, may 
have recourlb to, cblle<?!«^d ih an^cjtccllent work in- 
titled, DiBionaire raifonri des AnimauXi I fliall only 
entertain the learned ‘Society with a defcription of a 
fpeiSes of Cameleon whichljconfider as a non-defcript, 
having made a careful refearch eoncerning this ani- 
mal among authors, and feen feveral kinds of them, 
as well as various figures in every hiftory J 
quainted with j from all which the fubjefi^ h^l? us 
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It is chiefly in the flrudure of the head that this’ 
difference appears, and its Angularity induced me to 
obferve it with attention j far the head is very large 
in proportion to the reft of this animal, and all 
others of the fame clafs j and the more fo, if we 
meafure from the two anterior flat procefies, to the 
pofterior extremity or procefs of the cramum, which 
meafures three inches and a quarter. . This pofterior 
procefs extends backwards, over the neck, to the fijfl: 
vertical procefs of the fpine ; and the interior procefies, 
one on each fide, projed forwards and upwards in 
an oblique diredion over the nafal hole, and are 
bluntly ferrated all round j the futface of the entire 
face is covered wdth tubercles and fcales, which, by 
being in a dry ftaje^ have loft -their protubcranceafld' 
luftre, which the fcales certainly were endowed with 
while the animal was alive. 

The length of the two mandibles is equal, and is' 
two inches and a quarter from the articulation of the 
lower with the upper jaw, to the apex of each} both 
being furnifhed with a fine fet of fmall pointed teeth; 
all of a fize, and fo let, that, upon the animal’s clof- 
ing his mouth, the teeth do not sneet^ but thofe'of 
the upper fall in with thofe of: the; under alternately. 
There are no molares nor canine teeth. 

The orbits arc extremely large and deep, fo that 
this Cameleon muft have had vdy great eyes, and 
very globular ; for they are each more than a third 
of the whole length of the mandible in diameter. 

From a clofe infpedion of the fkin, which ishow- 
contraded and dried clofe to the fkeleton, it apf^ars 
fcaled all over; tbekrger fcales are, upon part c£ thi 
head and upon thefidca of the neck ; tl^ ftnaller, uni 
der the jaw's, upon the neck, and over the whole 
Vol.LVIIL Cc body 



[ *94 ] 

"body ; but we can form no idea of its proper colour 
whilfl: the animal is alive, yet do not doubt of its 
having had a very beautiful covering. 

Almoft every Ipecies of Lacerta have five fingers 
upon each extremity ^ all the Cameleons have them, 
but they differ in the difpofition of the fingers j this 
before us has the tarlai, metatarfal^ and three bones 
to each finger, as it is in human hands ; in this Ca- 
rheleon the fingers are very long, and terminated with 
pointed nails bending downwards j three of the fingers 
of each anteriewr extremity are iifwards in the place 
of the thumb, and the other two are outwards ; 
wfasreafijln the poflsrior extremifies, three are out-* 
the other two inwards, having between 
them fuch a large fpace, or divifion, as is between the 
thumb and fingers of men. 

But this diftribution of the fingers I faw in one of 
'fibe tnat%r^%awiied- Camdeott i. other fpccies have 

> and very- fladrt like tturaps j 
: Bitfield .fionot .the'di^dions of 
has^ its' fingeta di^ofed ip the 
feme manner with; this, and is one of thofc with a 
triangular head a»d crefi. 

, The verticalifidge of the fpine is fcoHoped all along 
from thgf neck W the extremity of the tail, and has -on 
each ildiSft' wvd-of knobs, or prooefles, as far as the ar« 
of' 'the thigh with the bone that'- runs 'd|> 
the ffrine j but fiom thence, where the tail 
begpna, there is a fecond lateral sow of knobs, which 
conli«|Be„tll^'aIong the tail. 

Thew’dcawis^ot' appear any pafiage into the 'head 
for hearh^, «pr any other but the mouth, asd nafai 
. jboks} which is alfo taken notice of the Royal 

‘'Academy 
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Academy in their obfervations upon that mentioned 
above. This madfe Bellonhis imagine, that thefe 
nafal holes ferve Cameleons forbearing as well as 
breathing ; fo that it ihould feem, that more fpecies 
than one are deftitute of auditory holes. 

This fubje<9r came into my hands from the owner 
Mr, Millan, who was kind enough to leave it with me 
for the purpofe of laying it before the Royal Society} 
we have no knowledge of its native place, as he bought 
it among othef! natural prcxhifilions now in his- col* 
ledion* 

T A B. VIIL 

The firft figom ^el&i tj]»e a^mat in profile* 

The fecond is a View of the or upper of 
the head. 
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XXX, A Letter from J. A. Rizzi Zan- 
' noni, Member of tie Academy of Sciences 
at Gottingen, and (geographer to his Si- 
cilian Maj&fty^ to jhe late Earl of Morton, 

’ jPn E- S,. containing federal Afironomkal 
\ Qhfe^rvationSy made in fever al Parts of the 
\-^Kmgdom of Naples and Sicily j, tranfated 
from French, by Mathew Maty, M. L<, 
Sec. R. S. ~ , , , 


Naples, July 49, 1768., 


* MyLora,' ' ^ , , ' 

Read Nov. lOjIT Take tfae liberty to apply to your Lord- 

*7^®' Jl fbip on a fubjedt of great importance 
to geography. His Sicilian Majefty has lately or- 
dered a topographical map of his dominions to be 
made j and all the materials, which are to ferve for 
that work, have been colledled together. 

We frankly acknowledge, ray Lord, that we are 
indebted to Englifhmen for raoft of the aftronomical 
obfervations, made in various parts of the kingdom of 
Naples. The following lift contains them ail 5 but, 
in order to render them ufefial, it would be neceftary 
to have the correfponding , ones made at London, ot 
Greenwich, the latitude and longitud of thefe two 
places being perfectly known, by the accurate ob- 
fcrvations oL'.the mathematicians bellonging to the 
Eoyai Society. 

^ - • . We, 


4 


r4 ^ ,'f f'' it 
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We, therefore, beg of your Lordlhip to procure us, 
from the members of that illufttious b»iy, the ob- 

fervations relative to our ‘ j “Kj 

tation of the parallaxes, and the refults, I 
about that work myfelf, as foon as I fhall be furniOied 
with the proper materials. 

I have the honor to be. 


My Lord,, 

Youi' Lordfhip’s 


moft obedient humble fervant, 

J. A. Rizzi Zmnoau 


EdipfeS' 
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Eclipfes of the three firft Satellites of Jupiter, oh* 
fervedattheHoyal CoUege at Naples, in the yeara 
176a, 1763, and 1764, by Father Maria Carcaniv 
Superior of the Pious Schools, by means of a te- 
lelcope of 34 palms 


Augiift 4 at 
Sept# 26 
Oaob. 

Nov# 


,1762 



Immerf* of !• Satellite# 


Emerf# of I# 


Decem,,i4- 


r Jan. 


*763 


6 - 



March 

9 - 

— 25- 

Ditoh. 12“ 
^ — 14“ 

^3P. 


5:s^' 

Emerf, of IT* 

10 45 49 

9 33 

Em erf* of L 

7 47 ^ 

Emerf* of IL 

9 39 sSl 


7,54 7 

» Emerf* of L 

9 47 35 

8 26 49 J 
8 II 9 

EmerC of HI# 

6 55 24 

Emerf* of I* 

15 54 25 

Immerf. of IL 

17 55 45 

Immerf of L 

10 27 31 

Immerf* of IL 


"Jan* 


1764^ 


F eb. 


March 


4“ 

'*5- 

lO • 

• 17. 
19- 

■ ab- 

’ 4' 

■13' 

• 27 - 


• 5 
11 

9 

II 

S 

7 

I 


39 3' 
IS 23 
33 oi 

50 o I 
58 47 
55 30 ! 

51 

18 S 


10 14 51. 


Emer£ of L 


The Itali.in p Jm is abuut two-tbW& of a 


t]^6e 
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) Imrfi. of 
r^Emerf. of 1 . j 


at Meffma, by Mr. 
Robert Dunn. 


’Aug. "'ll at 10 17 20 Imffl. of I.' 

-20- 8 57 28’ 

■ 27-- 10 52 47 
Sept. 3— 12 49 55^ 

760^ II— 248 5 |Emer.ofI.atReggio,byMr.Dunn. 

-12 — 9 17 49J 

Ofl. 5 94^ ^ VEtner.ofl.atCotroncjbyMr.Dunn. 

12 — 1 I 44 34 J, 


I July 


!— II 


45 lO Imm. of L atMalta, by Mr.Duniip 



11 — 12 16 381 Iram. of I, at Policaftro, by Mr. 
19 — 2 12 36 J Berkeley. 

it— 2 31 37I Imm. of I. at_ Cirella, by Mr. 
ij— .9 o 3 tf Berkeley, with a Newtonian 

19— 425 56 j Refledor of 3 feetj of W atkins.. 

20— 10 ^6 ^ 7 -». ■ 

5—9 2049 fim. of i. at Sanfla-Maara. , 

10 — 15 14 6 Imm. of I, at Linguetta. 

Mr. 


■ 3- 

■ 18 - 

■25: 

28 ■ 


■IS 29 SI 
■IS 54 SO 
48 
48 
21 


■13 
•IS 
• 9 


‘ 

oJ 


Imm. of I. at Durazzo, by 
Berkeley, 


32 Em. of I. at Tarentum. 


The tranfit of Mercury over the Sun, in the year 
1743, was ohferved at Naples, by Father P. N* with a 
telcfcope of 18 palms, naiJe by Campaai,. He deter- 
mined the firft contad at i** 57' 25'", and the fccond 
at a** o' 35". 

The tranfit of the fame planet in 1753, was ob- 
ferved at Naples, in the Royal College, by B'ather Carcani, 
with .lelefcope of 184: palms. 


Firft contadl at 
Emerf. of center 
Second 'conta< 9 ; 


23 5 SI 

23 7 28 

H 9 5 


TUt 
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The .tranfit of Venus over Ihe Sun, of the year 
1761, was obferved at Naples, at the fame place, 
'by'the fame aftronomer, with an excellent telefcope 
of 24 palms. 

// 

The firft contaa at 21 16 55 

The fecond contadt 21 35 20 

The fame tranfit was like wife obferved at Malta, 
by feveral people. A ferjeant in the marines,’ who 
is an excellent pilot, has polled himfelf at V aletta, 
and has an excellent clock, and a Newtonian re- 
fleder of 3 palms. He obferved the beginning of 
the emerfion at 21“ 17' 50", and the total emer- 
fion at 21^ 36' 33". 

Finally, at Tarentum, the latitude of which place 
is the fame with that of Naples, Mr. William Felton 
obferved the tranfit of Mercury over the Sun of 
1753J with a very good refledtor of 2 feet. 

h t If 

The firft contadt at ri 18 26 

The fecond contad ii 21 36 


Eclipfcs 
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Eclipfes of the three firft Satellites of Jupiter, ob- 
ferved, at the Royal Obfervatory at Green- 
wich, in the years 1762, 1763, and 1764, 
during the time that the late Rev.Nathaniel Blifs, 
A. M. F. R. S. Profeffor of Geometry in the 
Univerflty of Oxford, was Aflronomer Royal j 
communicated by Nevil MajQcelyne, B. D. 
F. R. S. Aftronomer Royal. 

N. B. The obfervations were fometinres made with 
a 6 foot Newtonian reflcder, the diameter ot 
whofe aperture is 9 inches, and which magni- 
fies 1 00 times, and fometimes with a 2 _ foot 
refledor,. the diameter of whofe aperture is 4 4 - 
inches, and which magnifies 90 times j and 
fometimes with another 2 foot refledor, made 
by Mr. Bird, whofe aperture is 3,8 inches, 
which magnifies 88 times. 

The 6 foot telefcope fliews an immerfion of the 
firfi: fatellite later, and an emerfion of the lame 
fooner, than the- firfi: of the 2 foot telefcopes by about 
20''. The difference between the two 2 foot tele- 
fcopes may be fuppofed about 5'". 


1 


Aug. 26 at 12 51 45 
Sept. 18—13 939 

oa. 4~ II. 31 26 1 

1^62 II — 13 27 9 -^ 

Nov. 3—154856 ■) 

21 — 15 44 41 a little liaziy > 


Dec. 23 — 4 57 40 


Imm. of I. fatel. with 6 foot 
telefcope. 


Em. of I. with 6 
foot telefcope. 


D d 


You LVIir. 


1763 
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Jan. 6 at 8 42 6 Em. of I, fatel. with 6 foot tclefc. 

7 5J 
30 10 
7 52 
5^^ 5 

59 1 1 W of I. fatel 

28 o 


M«l, , { 5 

1763 Sept. 30 — 13 
[Od. 12 — 14 

.14 — 16 
16 — 11 
Feb. 24 — 12 
March 4— 8 
April 12 — 7 

1764 Sept. 25 — 14 

Nov. 4 — 13 


Em. of HI. fatel. 1 2 foot telefcope, 
Em. of I. fatel. J N. Mafkelyne. 
Imm. of I. fatel, 6 foot 
Imm. of II. fatel. 




29 42 
54 48 
41 39 
31 49 




Bird's 2 foot 


Em. of I- fatel. 


Imm. of 1 . fatel. % foot 

6 foot 
I 2 foot . 


l of I. fatel. 


The obfemtions prior to the year 1762 fell in the time 
of Dr. Bradley’s being Aftronomer Royal, whofe obfer- 
vations are not in my poiTeffion i neither can I have ac- 
cefs to them. 

Nevil Mafkelyne. 


XXXI. Jn 
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Received October 4, 1768. 

XXXI. An Account of fome Experiments^, 
by Mr. Miller of Cambridge, on the /ow- 
ing of Wheat : By W. Watfon, M. X?. 
F. R. S. 


To the Royal Society., 


Gentlemen, 


Lincoln’s Inn Fields,. 
OiSt. 4, ,1768. 


ReadNov. 24,U'AV1NG been informed,, that ia 
‘ 7 ^®’ Xl the Botanic garden at Cambridge, 
there had been produced, by the ingenuity and care 
of Mr. Charles Miller, the gardener there, from one 
grain of wheat only, in little more than a year, a much 
more confiderable quantity of grain, than was ever 
attempted, or even conjedured to bepolTiblej I have 
defircd him to fend me a particular account thereof,, 
in order to its being communicated to you; and, it 
the Council fliould think proper, of its being recorded 
in the Philofophical Tranfadtions, as I think; it highly 
deferves. In my opinion,, a faa fo extraordinary 
fbould not be forgotten ; as it may podibly be applied 
in no inconfiderable degree to public utility : if it 
iliould not, the experirpent itfelf, fo fuccefsfully ccjn- 
doflted, is a defirable thing to be known, 

Mr. Charles Miller is a ycfydngenious perfon, and 
an. excellent naturalift.. He is the ion of our worthy 

t brother 
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brother Mr. Philip Miller, from whofe knowledge 
of, and publications in, botany, agriculture, and gar- 
dening, the public has received very great informa- 
tion and advantage. In confequcnce of my defire, 
Mr. Charles MilTer has informed me, that having 
made, in the autumn of 1765, and in the fpring af 
1766, an experiment of the divifion and tranfplanta- 
tion of wheat, by which near two thoufimd ears were 
produced from a lingle grain j and he having reafon 
to think, from the fuccels attending this experiment, 
that a much greater quantity might be produced, he 
determined to repeat the experiment next year. 

Accordingly, on the fecond of June, 1766, he 
fowed fome grains of the common red wheats and, 
on the eighth of Auguft, which was as foon^as the 
plants were ilrong enough to admit of a divifion, a 
fingle plant was taken up, and was Separated into 
eighteen parts. Each of tliefe parts was planted again 
feparately.* Thefe plants having puflied out fevcral 
fide Ihootsby about the middle or September, fome 
of them were then taken up, and divided} and the 
reft of them between that time and the middle of 
Odlober. This fecond divifion produced, fixty feven 
plants. 

Thefe plants remained through the winter 5 and 
another divifion of them, made between the middle 
of ' March and the twelfth of April, produced five 
hundred plants. They were then divided no further, 
but permitted to remain. . 

Theplants were in general ftrongcr than any ofifie, 
wheat in the fieldsi Some of them produced upwafi^f! 
an hundred ears from a fingle root. ManyBf'^^fc 
,, • , ■ 
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meafured feven inches in length, and contained be- 
tween fixty and feventy grains. 

The whole number of ears,, which by the procefs 
befoiementioned were produced Fron> one, grain of 
wheat, was twenty one thoufand one hundred and 
nine, which yielded three ' pecks ‘aild thipe quarters 
of clear corn ; the weight of which was forty feven 
pounds, feven ouncesj and, from a calculation made 
by counting the number of grains in one ounce, 
the whole number of grains might be about five 
hundred and feventy fix thoufand eight ,hurf3red and 
forty. 

By this account we find,^ th.^t ,tb^e was only one 
general divifion iT'Ihe ' plants made in the fpring. 
Had a fecond been.pia4e,, thfi number of plants,’ Mr 
Miller thinks,’ W^iid^iak 'amounted, at lead:, to two 
thoufand, inftead of five hundred 5 and the produce 
hd\4"been much enlarged. For he found by the 
experiment made the preceding year, in which the 
plants were divided twice in the fpring, that they 
were not weakened by the fecond divifion. He men- 
tions this to fhew, that the experiment was not pufbed 
to the utmoft.. 

The ground, in which this experiment was made, 
is a light Hackifh foil upon a gravelly bottom, and. 
eonfequently a bad foil for wheat. One half of the 
ground was very much dunged ; the other half was 
not prepared with dung, or any other manure : no 
difference was however difcoverablc in the vigour or 
growth of theplanls„ nor was there any in their pro- 
duce. 

Mr. Miller adds, that he -omits making any con- 
k^urcS of'tle probability of turning this experiment 

- -to 
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to public utility in agriculture j as that, he hopes, 
may be better afcertained by a more extenfive one, 
which he hopes to make next year. A gentleman, 
who afiifted him in making the experiment laftycar, 
has fown half an acre of land with wheat, from 
which they eXped to have fufficient to plant four 
acres next fpring. The fuccefs of this experiment 
they propofe to tranfmit to me, when it is complcated ; 
and of this, in due time, I fhall not fail to inform 
you. 

I am, gentlemen, 

■ Your moft obedient 

humble jfervant 

W;#atfcD. 
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XXXII. OftU Iheory of Circulating De- 
cimal FraSlions. By John Robertfon, 
Lib. R. S. 

ReadNov. 24,rT^HE great advantages arifing from 
’7^8. Qf Arithmetic, particularly 

in philofophy and commerce, is fufBciendy known ; 
therefore, every ftep taken towards its perfec- 
tion, has always been countenanced by thofe who 
were beft acquainted with its nature and value. On 
thefe motives I have been induced toqjSer the annexed 
paper to this learned Society. 

Regiomontanus, it is faid, firft among Europeans, 
added to the then known arithmetic, an operation 
by decimal fractions; which he exemplified in his 
triangular table. Its utility was readily feen, and 
embraced in many nations, and particularly in this j 
where it appears to have been cultivaf^d if? h® ^edty, 
and facile modes of operation, mqre than ih other 
places. ' ' ; ' . , . 

Many writers have remarked its excellency in nu- 
meral computation, and have pointed out compen- 
diums to avoid the trouble of writing down fuper- 
fluous figures j particularly in the operations with 
concrete numbers, or thofe relative to money, weight, 
and meafure } where the gradations from one deno- 
mination tq anp^er do not prpceed in an uniform 
progreflion* "'iy •< 

In finding the de:cimal v^p^ of the fca^ional 
parts of concrete, and other ’numbers, it often hap- 
D d 2 pens, 
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pens, that thofe decimals do not terminate, or end, 
with a few figures only } and fomctimes are infinite, 
or never end ; and among thefe are many whicii have 
one or more figures conftantly recurring j as in the 
following proportions, w.c. 

3:2:: 1,0000, &c. : 0,6666, &c. 
and 12:5;: 1,0000, &c, : 0,4166, &c. 
alfo 7:3: : 1,0000, : 0,428571,428571, &c. 

In operations, with fuch recurring decimal frac- 
tions, partiailarly in multiplication and divifion, the 
work will either be longer than necefiary, or be very 
inaccurate, if the numbers are not confidered as cir- 
culating ones : and to come at the true refults of 
fuch operations, feveral authors have given precife 
rules ; and fome of them have Sfhewn the principles 
upon which thofe rules were founded. 

In the annexed paper thofe principles are, en- 
deavoured to be, exhibited in a different, arid in a 
tnore general and concife m&riner, than has hitherto 
heenjpidwn: but the modes of Working are not here 
aniriexi^ as they are to bc'ibbnid in £?»««, Malcolm., 
■ arid others j and may hereafter be fully ex- 

emplified in a treatife of Arithmetic, by the author 
hereof, copfidered in a more mathematical order, 
thati’ WBat Has hityrto been appropriated to this moft 


' I > * ^ V 
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When in the afcending and defcending parts of the fcale, tlie gradati 
proceeds by a tenfold value from the right hand towards the left, the rank 
of numbers, thus generated, is called the decimal fcale. 

As every place in this fcale is ten times the value of its next right hand 
place ; therefore the firft place in thefradional part, is of the place of units j 
and thefecond, third, fourth, &c. defcending places in the fradional part, 
IS ' _ L_. __i &c. part of the place of units. 

Therefore every decimal fradtion is equal to a feries ariung irom m ulti- 
plying the firft, fecond, third, fourth, &c. terms of the decreafing geome- 
trical progreflion ^ -h firft, fecond, 

third, and fourth, &c. terms in the given fradion refpedively. 

Thus. Let the given fradion be 0,3587 or 

Then 0,3 587—^*^ X 3 4 't4"5- ^ 5 + Ww ^ ^ + t-o tw X 7 

4* T'oW "1* TTTT'ro 

- * ® i- 

TroTF T 


T-?r 


•f* ITS* 

^T‘S'*S'“S'T 4 T'S'S^S *5* 


500 « 0 


7 

TTo"S“*S* 


5 5 8 7 
‘TToTTo* 


2. Every decimal fradion arifes from divifion, when the dividend is lefs 
than the divifor. 

For, divifor : dividend :: lo : firft term of the fradion ; 

: : 100 : fum of the firft and fecond terms ; 

: : 1000 : fum of the firft, fecond, and third, terms, 


&c. 

And according to the ratio of the divifor to the dividend, the quotient, 
or decimal fradion, will be finite or infinite. 

3. Among thofe decimal fradions which are infinite, or do not end, foine 
of them recur, or circulate 5 that is, the fame figure or figures run over 
again and again ad injimtum. 

As 0,333 } 0,2323 Be. } 0,758758 Be . ; 0,999 Be, 

Here 0,333 ®^*~TT5'’|'T&7'l'lWS'’h'T'I5"(rTir’ 

0,2323 Bcr ~T\4*TlT"f'T5TV"^r5'TrT) 

0,785785 Be, =T!V4't4T4"r!^4'TtrwTr4'TTATT4'TrrvT5T>^'’* 

0,9993 — TV4'T’«T"l*‘TTnJ‘V'l"'lTS'T!r> 

. Voi. LVJII. ■ E e The 



[ il6 1 

irculatlng fraftion o,999> Q’f- is to I >o* _ 

he difference ' between no and 0,999 &c, is lefs than can be 

'e a repetition of figures, it is ufual to mark the firfl: and laft of 
g expreffions, with points over the figures. 

333 ^c. is wrote 0,3 

2323 ^c. 0,23 

78578'5©’c. 0,785 

ce circulating decimal fradions are thofe which have each the' fame 
of circulating places; and begin' to recur each at the fame namc.^ 
finite decimal fradion may be confidered as infinite ;■ cyphers being 
he circulating part. 

• place of a circulating expreffion may be taken as the firft ; obferv- 
the number and order, of the circulating places be not altered, 
i the decimal fradion arifes by divifion ; if either place of the rC'- 
figures be taken for the firft, the others will from thence re- 
circulate. 

e feveral unlike circulating decimal fradions may be made to begin 
at places of like names. 

in the decimal fcale lo, too, 1000, 10000, 1 00000, 1000000, 

;d indefinitely, be felcded any rank of equi-diftant terms, fuch, 
itevef term therein is taken for the firft term, and the firft ternn is 
e common ratio to the reft j then will the fum of the reciprocals of 
rms, be equal to the reciprocal of the number which is unity lefs 
: firft term. 


^ ^ 'q.' 10 beingtheiftterm. 

^ q* beingtheiftterm. 

ipoobelp|%iftterm. 



For 



TOO*^ 10 4- I 


For ~ 4-' 

10 ‘ 


JL L 

ICO 1 

i. X 

coo » 


I 

ICO 

I 

lOOCO 

I 

1000000 


+ 




I 

lOCO 

I 

loooooo 

I 

lOQOOOOOOO 


4 * &c. 
4 &c. 
4 * &c. 


1000 

lOCCO 4“ 100 4- f 
I 000000 

1000000 4- 1000 I 
I 000000000 


HI ^e , 
1000 £if C" 
10 10 1 

loooooo Sff* 

lOOIOOI 

lOOOOOOOOO 


ButiiiS’f. X 9 = 1000 3^) Then x j 

rt j rnL k— ^ 

loioi &£, X 99 = 100000 Ciir. Tnen 

« ^ni. lOOIOOI ©“c. ^ _ I 

lOOIOOI &c. X 999 = lOOOOOOOOO Gf. llien' lOOOOOOOOO 9 ^CJ 


Hence the reciprocal of a number confifting of n places of 9’s, is 
equal to a circulating number of n places, the right hand figure being r, 
and the reft o’s. 


Thus, I 
9 


1000^;,' 

0,01 

1 000000 


IQOIOOT&fc.; 0^00 I 

lOOOOOOOOO 

lOOOIOOJ 

— „ — c: O5OOOI 

1000000000000 ’* 


6. If the reciprocal of a number confifting of n places of 9*s, be multi- 
plied by a number D, not exceeding n places 3 the produft will be a ar- 
culating decimal fraction of 11 places, the right hand ones being the fame 
digits as are in the number D. 

a 

Let D = 3 ; or D = 23 3 or D = 785 ; or to any other number, 



t ^ 
9 "" 

ore 


Itl^u ^ t 

looo'^f* ^ 99 

I 1 ^,* 111 

-—5 VI 

a 1000 CTf. 


9r loioi 

^ At* 

^ loboooo^f. 


‘f 99 ’ 


OT 


lOOIOO l fefft 
lOQOOOOOOO 


10 1 OX ^r» 

^..j_... , .■-■- ^ « 

lOOOOOO^C. ’ 

X 3 ' 

X 3 = 

X 23 
X 3 = 

X 23 : 

X 785 : 


I 

^9 


xqoioox 

1000000000 




333 

1000 

50303 &c, 
1000000 ^c. 


y- 

1000000 


30030 03 
1000000000 ^ c, 


xooooooooo & c» 


783733785 & c . 
1000000000 


= o »3 

s= 0,03 

S=0,23 

0,003 
0,023 
0,785 


;tlce 'every circulating decimal fradion will be equivalent to a vulgar 
wherein the numerator is thofe circulating figures, and the denomi- 
ififts of as many 9’s, as are figures in the numerator. 

For 4 X 3~ 4 =o>3_(*^y^th) 

•jtj- X 3 ~ TT “ 

- tt 1 

. 


0,3 

0,03 


0,23 


• T* 

. s 

' rr 

i 3 
TT 


ttX 23 


:0,23 


ence a circulating decimal fradion, of any number of places, being 
;d fey a number of as many 9’s, will give a finite expreffion, having 
! figures as are in the circulating one. 

hus 0,6 X 9 s= 6 , For 9 ; i ; ; 6 ; 0,6 

d,oj6 X 99 =6 , 99 : I : ; 6 : 0,0^ 

0,25 X 99 ^ 25 • 99 • I - 25 *■ 0,25 ^ 

& ®>6a5 X 999 = 625. 999 ! I ;; 625 ; 0,^25 

; H^nce 



Hence it appears, that, in common multiplication, the produd of a cir- 
culatino- number, by its prbper denominator, in p’s, will be deficient of the 
true pmdua by that circulating number. 

Thus o,^)X9 = 5 i 4 ; Si 4 ■f 

o,c6 X 99 = 5>94 5 5’94 "I" tV ~ 

0,625 X 999 = 624,375 5 tiien 624,375 4- 0,625 = 625,0 

Hence. Any finite number is in proportion to the fame number re- 
curring, as the proper denominator of the circulate is to that denomina- 
tor increafed by unity. 

Thus 9: to :;6 : 6. For 6 Xp = 6x10 
99: ioo::25: 25. For25X99 = 25x100. 


SCHOLIUM. 

If to the preceding articles, be joined the corapendiums of multiplying 
and dividing by any number of 9’s, they will conftitute the whole of the 
theory, upon which depend all the operations with circulating numbers : for 
as thefe have 9’s for their denominator, wanting unity in the loweft place to 
make them lo’s; therefore unity for every 9 is applied in fome additions and 
multiplications: Or, the circulating parts being reduced to finite number; 
then working with them by the common rules, will give finite refults ; which 
refults are to be reduced to circulates by contrary operations to what were 
ufed to reduce the circulates to finites. 


XXXIII, / 
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■'XXXm. A Lelter from Mr. J.R.Forfter, 
R A. S. to M. Maty, M. D. Sec. R. S,^ 
contaming form Accoimt of a new Map of 
the River Volga. 

Wariinetotij OiJlober 24, 176S. 

SIR, 

, Read Nov. S.'S" Received both your favours of the i lb 
J_ and 17th inflant, in due time. 

' I am very glad the committee of the Royal Society 
has done my map of the river Volga * the honour ot 
.having it engraved and publiflied in their Tranf- 
adions. • _ , 

You wiflred to be informed of the manner in which ■ 
it was conftruded. I readily comply with your de- 
fire, and fend jou the following feort account, which 
I hope will be fatisfadory. 

At my arrival at Saratof, which is the chief town 
of the diftrid given by her Ruffian majefty to the 
.German colonies, I got two MSS. maps in Ruffian 
,charaders, done by Mr. Reufs, a major, and able 
..engineer, in the Ruffian fervice, who went along the 
;.river Volga, from Saratof to Tfaritfin, by water; and, 
at every winding of the river, went on ffiore to take 
...the angles, and to meafure the meadows beyond the 
Volga ; this map was upon five fiieets, pafted toge- 
ther. The other MS. map had the fame author, 
confifted of eight ffieets, and deferibed the country 
from Petroflk and Saratof, to Tfaritfin, along-the Volga, 
and weftward to the rivers Choper and Don. It was 
conftruded upon an adual furvey, in which the ma- 
Tpr Wfts affifted-by three engineer officers; however, 

life ■* See Ta^. IX. p. 216. 

' ■ as 
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as this iwrvey had been made in a hurry, by mea- 
furing the roads on horfeback, with a long rope of 
ten poles, and taking the angles only horn village to 
village, I cannot depend upon it as entirely correft. 

The country from Saratof to Dmitrefsk I paffed 
through myfelf ; I meafured one bafe, and then took, 
with an inftrument, the angles of the moft flriking 
objeas, as hills, villages, and rivers, on both fides of 
the Volga. On the eaftern fide of that river, J got 
as far as the lake Yelton, and the fandy delart Ryn, 
always ufing the fame method : from thence I went 
to the rive&Yerooflan, almofi: to its very fource, and 
came baclc again, to the place where it enters the 
Volga ; from thence I proceeded to Saratof, along the 
Volga, redifying Mr. Reufs’s angles and maps ; and, 
befides, I, made an excurfion 30 miles above Saratof, 
on the eaft fhore of the Volga. All the places, which 
are marked with lines in my map, are either colonies 
already fettled, or places intended to be filled with co- 
lonifis,,. who were then on their march from Pe- 
teriburgh towards Saratof. When I prefented this 
map to the Academy of Sciences at Peterifburg, it was 
looked upon as an Unique i .for they had in the geo- 
graphic department not one map of this country, 
although more than 3000 MSS. maps and drawings 
were kept in their portefolios. I can, therefore, 
very juftly call this the firft tolerable map 5 and who- 
ever will take the trouble of comparing mj work with 
Mr. Hanway’s, or Olcarius’s map, will eafily fee the re^ 
markable difference between them. Mr. Hanway 
went in a gre.at hurry over this part pf the country, and 
had no inftru mentis, nor didheraakeanyfurvey 5 hewas 
aiib unacquainted with- the language of the country j 
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the knowledge of which is of great importance to 
one who would fucceed in 'an undertaking ot this 
nature. Olearius never ftirred out of his fliip : and 
the map contained in the Ruliian Atlas, is fo Ihame- 
fully deficient and faulty, that the academy very 
readily acknowledged the improvements made by 
my map, and thankfully accepted of it, although 
no ufe was made of it. During my ftay at London, 
in 1766, I made a revifiou ol my papers, cal- 
.culated again all diftances and angles, and corredled 
my map in more than twenty places, fothat this may 
be iufily called a new and improved one. 

The canal made by Perry, in the year 1697-170 1., 
for the conjunftion of the Volga and Don, 1 fur- 
veyed ; and conftru-ded a fpecial map of it, of more 
than three yards fize, and can therefore anfwer lur 
its accuracy. The canal begun by the Turks, no- 
-body ever took notice of befides me in a map ; which 
,I did, from an account I got, by means of xMr. 
Reufs, and fome others, and from a rough fkctch of 
•it, communicated to me. That part of the Don, 
■Which appears in the map, is taken from the very 
accurate and famous map made by the vice-admiral 
.Cornelius Grays, and publiChed in fourteen (beets in 
ilolland. 

This, I hopfij will latisfy the pubHc in refpedl to the 
.accuracy of the performance, and enable the Society 
, to judge Ijetter, whether itdeferves to be publiihed 
■jor not. I am, with the.greateft refpea;^ 

S I R, 

oblijged and humhle fervant;* 

John Remhold, • 

XXXIV, ih 
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Received Oftober 3> 1768. 

XXXIV. An Account oj the Lymphatic Syj^em 
in Birds ; by Mr. William Hewfon, Reader 
in Anatomy : In a Letter to William 
Hunter, M. D. F. R. S, and by him com-^ 
municated to the Society . 

SIR, . 

ReadDecember 8, T T A V I N G been fo fortunate, in a 
JLa feriesof experiments made with 
that view, as to trace out the. lymphatic fyftem in 
birds, I have ventured to offer the Mowing account 
of it to you, in order to be prefented, if you think 
proper, to the Royal Society ; and, I flatter rnyfelf, 
ibis' difbo very will be looked upon as fome acquifition 
to phyfiology. 

The lymphatic fyftem has been fuppofed to be 
wanting in birds ; and abforption in that kind of ani- 
mals to be carried on by branches of the common 
veins. . Phyfiologifts .were led into this opinion by 
dbferving, that though the laSeals and mefenteric 
glands were eafily feen even in thefmallcft quadruped, 
yet the, moft aetife anatomifts had not been able to 
And in any bird the leaft appearance either of thofe 
veffels dr glands. The difhculty of difeovering the 
ladeafs In' birds was, no doubt, principally owing 
to the tranfparency^ or want of colour, in the fluid 
which they . Jh quadrupeds the ladeal^ arp 

eafily found, as ^e filled vyith chyle, yvhi^li Is 
inoffly opaque andwbi#>rWbcreas, In birds, the tbyle 
j^^Mllucid and colour^fi as the vefeh therafelves. 

. 'Ff The 
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The want of mefenteric glands was another caufe of 
our remaining fo long ignorant of thofe veflels. 

This fyftem may be divided in birds, as it is in ■ 
quadrupeds, into the branches, viz. the ladcals and 
lymphatics, and their trunk, or thoracic dud. The 
ladeals indeed, in the ftrideft fenfe, are, in birds, 
the lymphatics of the inteftines, and like the other 
lymphatics carry a tranfparent lymph. And inftead 
of one thoracic dud there are two, of which one goes 
fo each jugular vein. In thefe circumftances it would 
feem, that birds differ from quadrupeds, /© far at , 
leaft as I may judge frojGq-'tie dilUdlqin^'qf, 
which was the bird"‘Tdiofe as 'moff 
enquiry. ' • ' . ;f.. ^ 

So much being preraifed, 1 fhall next sive 
feription of what I have feen of thofe ve^ls in this 
fbwlj and to dljluftrate -the- 
figure froth 

were filled "i ■' ", »•' ■ - , 

The ladcals run fii^ tie WlOTines ifpoii the tne--. 
fenteidc veffels. Thcffe, of the dv^dmAu pafs by 
the fide of the (Q) *!•, and pfobahly receive 
its lymphatics : afterwards they get upon the cceliflC 
artery, of which the ’fuperior mefenteric is a branch. 
Wbilft they are upon this artery they are joined by the 
'lymphatics from the liver here ifiey form a plexus,- 
Vvhfeh furrounds the codiac artery ^ .artbi# part 
they receive a lymphatic firom the glZ2!wd fd)'; and a 
little farther, ’ anothefe die lower •of glandular jpart 

Havingnowgotto tberootoi the^ 
''^itf''&5«y/<tey'^are'|dlned^ hy the lymphatics 
. ' near the ' fame pprt,' 

* ^ee 'Plate the 'OUtlipK, ■ . ' , , L’, 

'Plate- ft tfie Figure Mclft ”■* 

.f . j. . . ladeah 
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ladeaTs from the other fmall inteftines, which veliels 
accompany the lower mefenteric artery. Thefe laft 
mentioned kdeals, before they join thofe from the 
duodenim., receive from the reBum a lymphatic, which 
runs with the blood-veffels of that gut. Into this 
lymphatic fome fmall branches from the kidneys feem 
to enter, which coming from thofe glands upon the 
mefentery of the reBum, at laft open into its lympha- 
tics. At the root of the coeliac artery, the lymphatics 
of the lower extremities probably join thofe from thb 
inteftines. The former I have not yet traced to their 
termination, though I have diftindly feen them on the 
blood-veffels of the thigh and in one fubjedt, which 
I injedted, fome velfols were filled, contrary to the 
courfe of the lymph#' Ae network-^ear the root 
of the cceliac artery % th^e vefiels ran behind the cav($t 
and down upon the aorta, near to the Origin of the 
crural arteries, and I prefume they were the trunks of 
thofe branches which I had feen in the thighi. 
At the root, of the cceliac artery, and upon the conti- 
guous part of aorta, a network (ff) is formed by 
the ladleals and lymphalacs above defcribed. This 
network confiffs of three or four branches* 

wiliest make a commumcattion befw^ %dfe which 
'mb' Igtfeeah In the fnbjedt from which my drawings 
wa5 nradd,! there were four. From this network arifo 
the two diocacic duds ; of which one lies on 
esaclvfide of the fpiise, and runs upon the lungs ob*- 
„li^udy. Upwards towards the jugular vein, into which it 
j not indeed into the ar>gk between the 
Jugular- and fobclavian, as in the human fubjesa, but 
into the infidfi of the jugular vein, nearly pppc^ie^ 
that angle. The thoraciodadt of the left fide is joihcd 
' Tfa by 
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by a large lymphatic (b), which runs upon the 
phagus, and can be traced as far as the lower or glan- 
dular part of that canal ; from which part, or from 
the gizzard, it feems to iffue. Thp thoracic du£ls 
are joined by the lymphatics of the neck (and pro- 
bably by thofe of the wings) juft where they open 
Jnto the jugular veins. 

The lymphatics of the neck ^ generally confift of 
two pretty large branches, on each fide of the neck, 
accompanying the blood-veftels. Thofe two branches 
join near the lower part of the neck; and the 
trunk is, in general, as fmall, if not fmaller, than 
either of the branches. This trunk runs clofe to the 
jugular vein ( i i )} gets on its infide, and then opens 
'into a lymphatic gland (k k). From the oppofitc fide 
of this gland, a lymphatic comes out, which pours 
the lymph into the jugular vein. On the left fide, the 
whole of this lymphatic joins the thoracic dud of the 
fame fide,, (1) j but, op the right, one part of it goes 
into the infide of the jugtftar vein a little above the an- 
gle (m)i wh'lft another joins the thoracic dud,' and 
with that dud forms a common trunk, which opens 
jnto the infide of the jugular vein, a little below the angle 
which that vein makes with the fubclavkn 

To this'defeription it maybe neceffary to add, that 
though it be taken from one fubjed,yet in three others 
of the fame Ipecies which I examined carefully, I ftw 
pothipg whkh difagreed with it. I particulariy at- 
tendtS to thCjUumber of the thoracic duds, fufpeding, 
thatppffibly ip this fubjed, the two that I had fecn 

* It 'to the fngtnious Mr. John ■Hunfer, jtb 

tnention here, 'that thefe I jmphatics in the necks of foWftt 
, firft difeovered by him many years ago. \ ^ 
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be only a variety, which is acircurn^.ince that, as we are 
told, has occurred even in the human body. But in 
three others of this fpecies, which I likewife fuccefs- 
fully injedted. I ftili faw two duds ; and therefore I 
am inclined to believe, that this is the conftant num- 
ber. I likewife carefully attended to the velTels com- 
ing from the gland on the right fide: and in the only 
two fubjeds in which the lymphatics of the neck were 
properly filled, I obfcrved, that one part of it opened 
immediately into the vein, and the other joined the 
thoracic dud of that fidd ; whilft, on the left fide, th? 
veffel which iffued from the gland wholly joined the 
thoracic dud. In all the four fubjeds I evidently faw 
that the thoracic diidfs open into the infide of the jugu- 
lar veins. ' ' i. , ; / 

Thisfyftemdn bifds’diffets'moft from that in qua; 
drupeds'in the' following pariculars. ift,' In the chyle 
being tranfparent and colourlefs. adfy, In there be- 
ing no vifible lymphatic glands, neither in the courf? 
of the* ld<deals, fior ’in that of the lymphatics, of 
the abdomen^ nor near the thoracic-duds. . 3,dly, In 
the feveral parts of this fyftem in Mr'ds ' b.^ing mbr§ 
frequen% *of ythcBfer,’ ihah jji quadrupeds, 

this.appe^i? td'fe the cafe of ‘the vefiels 
which the hetwofk at the root of thq cffiliac 

artery in* that fubjed'fijoni* which the drawing was 
taken! TFhb lad'eds ■afe’ffbquently eh|a^|ed in fome 
P&les; fo are the tboradd duds ; ^nd' the lymphatics 
on eac® fldebf the neck ace commonly, v/hen taken 
logethhri.dafgdi-' tlwD theif trunk Which opens into 
this lyt»pbatid*gMnd.^ '’ In'bhd fdbjed, where jnfti^ad 
of' two iyEfi^liatkS'’op thd teft fide 'I fpu^d qqly 
that vefllh waa 8te'''far|e ■as%"'ddW-quiiri wmlfi the 
' ' ' ' »' ' ' lower 
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lower part of it, which entered the gland, was much 
fmaller. 

Thus far the account of what I faw : I fliall next 
beg leave to obfeive, that, as the fupppfed want of 
this fyftem in birds has been confidered as a llrong 
argument in favour of abforption by the common veins, 
now, fince we find it not wanting, that theory 
muft be much weakened. And I may^ likewife add, 
that abforption feems to be carried on in birds, as in 
quadrupeds, by this lyftem, at leaft principally ; in- 
deed 1 am inclined to believe, entirely > for no argu- 
ments brought in favour ^ abforpfion by the com- 
mon veins appear to me of equal validity with thofe 
that can be urged againft it. The contrary opinion 
is indeed embraced by the moft learned and acute 
phyfiologiftof the prefent age, who, treating of this 
fubjedt, exprefles hirialelf in the %llpwiiag rtunoer? 
«* It is a fttong argument tn favour of abtorpjion by 

the cqmmon; veins, d^at-peith^c birds, atnphibious 
** ahfra^ds, bdf fiCbi With^djb^ have either the 
« lit^eal 'of ^fb'e ' '|f 

*«■ ly obfervesa pretty ftnd analogy jajher. works, and 
« makes ufe of iiniilar organs to perform fimilar func* 
« tiofts. Now in ail animals, quadrupeds and the 
« whale, exceptedS, vyc i 0 tj,i|i|:^.adrtii| of abforption by 
« the hiefeiiterlc' winf,. it w-' thofe; . ■ is 

i* 

-it ‘And if "■ihofe.yelns.ih bpfai^taaipWWS arpnaals 
*»'- the ch^fej,' it i$;yery .ptpbabfe'they hkeyvjfe 

in tl»y equalls 

«■ of 

Ifdate ' tibd Mwe bptfiipn j ‘foa I It 

aibry diftindly dn one of ihQ ampmka, : mz, the 

Turtle 
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Turtle *. Whether it is to be found in fith, I cannot 
yet determine. Since I fawitin birds and in the Turtle, 

I made indeed fome enquiries after it in filh, but hi- 
therto without fuccefs. Yet, that they are not without 
fuch veffels, I think is probable, from confidering that 
the lymphatics are fo general, as to be found in quadru- 
peds, birds, and amphibious animals. And from the 
confideration of theextenfivenefs of thisfyftem through 
fo many claffes of animals, I am inclined to think that 
opinion moll: probable, which you advanced fome time 
ago,' when you printed your difcavery of -the ujfe of 
thofe velTels, viz. “ That the lymphatics are the 
*« only abforbents 'f*”, 

; For the fake of thofe who may jncljne to profecute 
this enquiry farliher, I 'ihall.iiow rekitp the,tqethod by 
which thefe veflels rnay be demon^rated ; and that is, 
having chofen a young and very lean goofe, and fixed 
It upon a table, let the abdomen be opened whilft it is 
yet alive, and a ligature be pafled round its mefente- 
ric veffels, as near the root of the mefentery as pofiible. 
The ladleals will begin to aippear near the ligature in 

* TM.p«t was the 

lailfeils. , wit^ gujclc-ftlver as far as the rpot of the 

'fhdefltelf, a’cftnfideraWe net-workjnto which 

■« theipkeai eiite*a<l. I ha3 hot an opportunity of 

4r!K!iig.th«h> Safeep iheenefentery out hf the ani- 

mal brfore'I h® A thought pf looking fhr,fiefc;ve&I% as I was not 
at'thattime ihtoUonfhlf enM The,.lf^et^3 ip, t^iat animal 
h^re'eds with-Ahfem'-dk'aird'aObte defcrifaeiJ, in not having any 
' PreW tlws ' oireunaftMiee,' and from another 
obfervatioH wh%^l«fede, I apinsEned to .Believe, that the whole- 
fyliero ia this- toiaaaf will be found agree pretty exaflly 'with 
.that of birds.' ' , . . . ■ 

Thefe veflelslobferved folpng agoas In the wiAtei^P763r'f4“ 
■}• Vide Hunter’s Conwnehuries, cb. v. 

1 ' ' , a few 
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u few nanuites after It is made, efpedally if the biro has 
been well fed three or four hours before the experi- 
ment. The lymphatics in the neck may be diewn 
in the fame manner j that is, by making^ a ligature 
on the jugular vein at the lower part of the neck ; 
and to be more certain of including the lymphatics, 
which are near it, we muft take care not to pafs the 
needle too clofe to thatvefTel. When they are to be 
injedted, they muft be opened at a convenient part, 
and a proper pipe fixed in them for that purpofe. 

• For the greater fatisfadtipn of thofe who may think 
this paper worthy their attention, I have prepared 
two birds,- whofe lymphatic fyftems are filled with 
quick-filver, in order to be compared with the 
figure: thefe have already been mewn to feveral 
members of the learned Society, who honoured me 
with their {H-efence whilft^qfubjcdb werefrefti ; and 
who, I flatter rnyfelf, were then la#ficd; with the ex- 
adtnefe of- the drawing.' • 

. iVIf* H&wlbn beg^'lejhie fq^addi that, lihce the 
above paper on the lymphatic fyftem in birds 
was put into the hands of the fecrctary of 
the Royal Society, He has dheovered the fame 
jfyftem in fiftij and haslikpwife been fo for- 
tunate as to procure a Turtle, whofe lymphatic 
, fyftem he has traced out, aqd;|b;f® |!9t 
’’ ';';,^'"|ieated. An'accoijifll^’bf with 
“ ‘^Ithp'ftgnre^ hfe’ inwlKits ioort to.haV'e the ho- 

WjndflaiUSt^wti'&ec. 3^ 

' , .t.. wp ^ 

Expla- 
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Explanation of P L A T E X. 

N. B. ^he /mail Letters refer to the Outlines, and the 
Capital Letters in general refer to the Figure, except 
where the contrary is Jpecifed. 

A The Neck. 

BB The Clavicle divided near its middle. 

C The left Subclavian Artery. 

DD The Jugular Veins.— See the Outlines. 

EE The Pulmonary Arteries. 

FF The two Branches of the Trachea. 

GG The Lungs. 

H The Aorta — in the Outlines. 

I The Coeliac Artery — in the fame. 

L The Oefophagus turned to a fide. 

MM The Renal Capfulce, or Glandula Renales — in 
the Outlines. 

N A fmall part of the Liver, fixed to a Rib by 
a thread, — In the Outlines. 

OOO Inteftines. 

P The Duodenum. 

(T. The Pancreas fixed to a Rib by a thread. 

R Tlbe Gizzard. 

a The Ladeals which come from the Duodenum. 
b The Lymphatics of the Liver, 
cc A Plexus formed by the above mentioned Ladeals 
and Lymphatics, which furrounds the Cceliac 
Artery, 

d A Lymphatic from the Gizzard. 

Voi-. LVIII. G g e A 
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c A Lymphatic from the lower part of the Oijo- 
phagus. 

ff A Network formed by the Lymphatics upon the 
Aorta. 

gg The two Thoracic Duds, 
ii The Trunks of the Lymphatics of the Neck. _ 
kk The Glands through which the Lymphatic V efiels 
of the Neck pafs. That of the left fide is ob- 
long, and could not well be reprefentcd in a 
Figure. 

I The Thoracic Dud of the Left Side,^ and the 
Lymphatic Vcflel of the Neck, opening toge- 
ther into the infide of the Jugular Vein, 
m A part of the Lymphatic vefiel of the right^ fide 
of the neck, opening into the Jugular Vein. 
n The Thoracic Dud of the right fide, joined by a 
part of the Lymphatic ^^^lel of the neck, 
and then opening into the infide df the Jugular 
, Vein. 


3CX3CV. A 
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XXXV. A Catalogue of the Fifty Plants 
from Chelfea Garden, frefented to the 
Royal Society hy the worfotpful Compajty 
of Apothecaries^ for the Tear 1767, pur- 
fuartt to the DireSiian of Sir Hans Sloane, 
Bart. Med. Meg. et Soc. Reg. nuper 
Prafes : By William Hudfon, Societatis 
RegicB clarijf. Societatis Pharmaceut. 

Lond. Soc. Hori. Chelfean. ProefeBus et 

PrAeBor Botanici. ■ v:\xu. 

" , \ 

Read Dec. 8, 22 Cl \ Lcea Jicifoliat foliis palcnatis. 
,,68. ^ Lin. Sp. p!. 967; 

Malvea rofea, folio ficus. Bauh. pin. 315. 

2252 Allium, earinatumt caule planifolia bulbifera, 

ftaminibus fubuiatis. Lin. Sp. pi. 426. 
Allium utnbella bulbifera, vagina bicorni, foliis 
carinatis. Hall. all. 27'. tab. I. f. 2. 

2253 Amaranthus fpinofus, racemis pentandricis erec- 

tis, axillis fpinofis. Lin. Sp. pi. 1407. 
Amaranthus Indicus fpinofus, fpica herbacea. 
Merm. Lugdb. 31. tab. 33. 

2254’ Bidens Hfinnata:, foliis bipinnatis incifis, caly- 
cibtts involucratis, corollis femiradiatis, femi- 
, nibus divergentibus. Lin.Sp.pl. 1166.^ 
Chryfanthemum Americaaum,coridis indi folioi, 
Herm. Par. 123, tab, 123. 

G g 2 ?.255 Bidens 
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Bidens filofa, foliis pinnatis fubpilofis, caul is 
geniculis barbatis, calycibus involucre fim- 
plici, feininibus divergentibus. Lin. Sp. pi. 
1166. 

Bidens ktifolia, hirfutior, femine anguftiore 
radiate. Dill. Hort. Elth. 51. tab. 43.t. 51. 
22^6 Campanula, Efinus, caule dichotomo, fo- 
liis feflilibus, utrinque dentatis, doralibus 
oppofitis. Lin. Sp. pi. 240. 

Erini f. RapuncuH minimum genus. Column, 
phytob. 122. tab. 28. 

2257 Capparis Jpinofa% pedunculis foUtarus unifloris, 

Ripulis fpinolis, foliis annuls, capfulis ovali- 
bus. Lin. Sp. pi. 720. 

Capparis fpinofa, fru^u miiiore, folio rotundo. 
Bauh. pin. 480. 

2258 Conyza hirfuta^ foliis ovalibus, integerrimis 

fcabris fubtus hirfutis. ' Lin. Sp; pi. laop. 

2259 Coreopfis lamolafa, folfis lanceolatis integerri- 

mts cilktis. Lin. Sp, pi. 1283. 

Bidens fuccifae folio, radio amplo laciniato. DHI. 
H. Eltb. 55. tab. 48, f. 56-. 

2260 Coreoph kuemiba, foliis pinnatis ler'ratis, flo- 
■ rum radio diverficolore. Lin. Sp. pi. 1282* 

2261 Dknthusg&«m, floribus fubfolitariis, fquamis 

calycinis lanceolatis quaternis brevibus, co- 
roilis crenatis. Lin* Sp. pi, 588* Hudf. FI, 
Angl. 161.. . 

2262 WmtithmCaribiffa^rum, floribus fubaggregatis; 

calycink ovads ariHatis tubum fub* 
seqtiii^tibus, foliis fublinearibus trinervus. 
Lin,'Sp;'pl. 386, : \j 

. ■ ■ : . , . % i; Cary- 
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Caiyophyllus fyiveftris vulgaris latifoiius. Bauh. 
pin. 209. . _ 

2263 Fraxinus, Ornus, foliolis ferfatis, floribus corol- 

latis, . Lin. Sp. pi. 1510. 

Fraxinus fiorifera botryoides, Morif. prasl. 265. 
Hort. Angl. 33. tab. 9. 

2264 Forfkohlea. Lin. Mantif. 72. 

Chamtedryfolia tomentofa mafcatenfis. Pluk. 

aim. 97. tab, 275. f. 6. 

2265 Geropogon glabrimi, foliis glabris* Lin. Sp- pi. 

1109. 

Tragppogon graraineo folio^ glabrum, florc di- 
lute incarnato. Raj. Hift. 1 1 1. 149. 

2266 Gnaphalium undulatum^ herbaceum foliis de- 

currentibus, lanceolatis, acutis undatis fubtus 
tomentoiis. Lin. Sp. pi. 1 1 97. 

Elichryfum grave<>lens acutifolium, caule alato. 
Dill. Hort. Elth. 130. tab. 108. f. 130. 

2267 l^3Xn.€i\\^paicns, racemis patentibus. Lin. Sp. 

p.l 246. Jacq^. x^mer. 16. 

Pcriclymenum arborefcens, ramulis inflexis; 
flore luteo. Plum, ic 318, 

2268 Helenium Lin. Sp. pi. 1248-' 

After floridianuSj caule alato. Pluk- Phyt. tab, 

372. f. 9. 

2269 Hefuftercs, Ifora, foliis cordatis ferratis, frudtu 

■ compofito contorto. Lin. Sp, pi. 1367. 
Hidleres, arbor India: orientalis, filiqba varico- 
fa, et funiculi in modum contoftuplicaia. 
Pluk. Aim. 181. tab. 245. f. 2. 

2270 Holofteum wdattm, foliis fubcordatis. Anian.. 

ac. 3. p, 2iv Lin. Sp. pi. 130. 

2 Alline 
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Alflne Americana, nummulari® foiio, Herm. 
parad. 1 1. tab. 1 1. 

2271 Holoflreum umbcMum, floribus umbellatis. 

Loef.it. 120. Lin. Sp.pl. 130. 

Lychnis graminea hirfuta umbellifera. Morif. 
Hift. 2. p. 546. f. 5. tab. 22. f. 46. 

2272 tomntojum, floribus trigynis : caly- 
cibus ferrato-glandulofis, foliis femiamplexi- 
caulibus flexuofis tomentofis, caulibus pro- 
firatis. Gouan. monfp. 402. Lin. Sp. pi. 
1106. 

Hypericum fupinum tomentofum altcrum. 
Cluf. Hifl:. 2. p. i8r. 

2273 Lobelia, ErlmiSf caule patulo,^ foliis lanceo- 

latis ferratis, pedunculis longiffimis. Lin. Sp. 
pi. 1320. 

Campanula minor Africana, crinifacie, florc 
violaceo, caulibus eredtis. Herm. Lugdb. no. 
tab. III. 

2274 Locflingia, Mifpamca^ Loef. it. 113. tab. i. f. 2. 

Lin. Sp. pi. 50. 

2273 Malva fcabrofat caule fruticofo, pilis fimplicibus, 
foliis lobatis, floribus ereftiufculis, petalis 
» incumbentibus. Lin. Sp. pi. 968. 

Malva Africana frutefccns, florerubro. Comm. 


hort. 2, p. 171. tab, 86, 

2276 Malva Imen^St caule ercdto hcrbacco, foliis 

lobatis, fpicis fccundis axillaribus, fcminibus 
. lasvibus. Lin. Sp. pi. 968. 

2277 Mimulus creflus, foliis oblongis linea- 

ribus MlSms. Lin. Sp. pL 884. 

Digitalis perfoliata glabra, flore violaceo minore# 
Hifl:. Ox. II. p. 475, Vj, tab. S. f. 6, 
fe.'.. , * 2 * 7 ^ Morua 
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2278 Morus pap^rifera, foliis palm.\ds, frudlibus 

hifpidis. Lin. Sp. pi. 1399- 
Morus papyrifera, fativa Japonica. Seb. Thef. 

I. p. 44. tab. 28. f. 3. _ 

2279 Parietaria Lujitanka^ foliis ovatis obtufis, cauli- 

bus ftriatis Isvibus filiformibus procumben- 
trbus. Lin. Sp. pi. 1492. 

Parietaria Lufitanica, annua minima. Tourn. 
506. Raj. Hifl. III. p. 129. 

2280 Paffiflora rubray foliis bilobatis cordatis acumi- ' 

natis. Lin. Sp. pi. 1356. • ‘ 

Flos paffionis, folii media lacinia quad abfcilTa, 
fiore minore carneo» Sloan. Jam. 1 44. Hift. 
p. 229. 

2281 Paffiflora ferratifoliayioYm indivifis ferratis. Lin.. 

Sp.pl. 1355. 

Granadilla Americana, folio oblongo leviter fer- 
rate, petalis ex viridi rubefeentibus. Mart, 
cent. 36. tab. 36. 

228a Plantago maritimay foliis femicylindraceis inte- 
gerrimis : bafilanatis, fcapotereti. Lin. Sp. 
pi. 165. Hudf, Angl. 

Coronopus maritimns major. Bauh. pin. 190.. 

2283 Plantago ^!^/c<2«^rCaaleraraofofruticolb, foliis 

lanceolatis, dentatis capitulis aphyilis. Lin. 
Sp.pl. 168. 

Pfyllium, foliis crenatis, Indicum. Bauh, pin. 
191. 

2284 Plantago Cymps, caule ramofo fruticofo, foliis- 

filiformibus integerrimis fl:ri£tis, capitulis- 
fubfoliatis. Lin, Sp. pi. 167. 

Pfyllium majus fupinum. Bauh. pin. 19 1. 

2285 Poly- 
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2285 Polycarpon tetraphyihm. Lin. Sp. pi. 13 1. 
Anthyllis alfinifolia polygonoides majo. Barr. 

car. 103. tab. 534. 

2286 Piercea glabi-a, foliis ovato-lanceolatis glabris. 

Miil Di(S. Hort. ed. 8, 

Rivina, floribus odtandris dodecandrifve. Lin. 
Sp. pi. 1 17. '' 

2287 SzidfxzpL umbrofay foliisobovatisfubretufiscar- 

tilagindo-crenatisj caule nudo paniculate. 
Lin. Sp. pi. 574. I 

Geum folio fubrotundo minori piftillo floris 
rubro Mill. i. e. i4r.f, 2. 

2288 Sida Indica, foliis cordatis fublobatis ftipulis 

reflexis, pedunculis longioribus, capfulis 
multilocularibus fcabris caiyce longioribus, 
Lin. Sp. pi. 964. 

AbutUon Indicuna. Comm. hort. ii. tab. i. 

2289 Silphium perfoliatumy foliis- oppofitis deltoidi- 
^ bus, petiolatis perfoliatis. Lin. Sp. pi. 1301. 

2290 Sikne poIypbyUoy ioXns fafciculatis letaceis : ratuo- 

mm florentiuna oppofitis. Roy. Lugdb. 447. 
Lin. Sp. pi. 601. 

Lychnis fylveftris VOL Cluf. Hift. I. p. 290. 

2291 Silymbrium monenfe, acaule, foliis dentato- 

pluaatis fubpilofis. Lin. Sp. pl.^xB. Hudf. 

. ding]. 

Enica monenfis laciniata, flore luteo ma- 
jpre. Dill. Hort. Eith. 135. tab. in. 

^ 35 * 

2292 Soltnnm feroDCj caule aculateo herbaceo, fohis 

cordatis ap^latis tomentofis, baccis hirtis 
caiyce obteQis. Lin. Sp, pi. 267. 

2293 ' So- 
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2293 Solanui^^ Virginianim^ caule aculeato herbaceo 

foliis pinnatifidis utrinque aculeatis : lacinii, 
finuatis obtufis, calycibus aculeatis. Lin. Sp. 
pi. 267. 

Solanum Americanum laciniatum fpinofiffi- 
muiu. Dill. Hort. Elth. 3^*^* 267. 

f. 346. 

2294 Solanum fodotneum, caule aculeato^ fruticpfo, 

foliis obovatis pinnatifido-finuatis obtufis 
fparfe aculeatis nudis, calycibus aculeatis. 
Lin. Sp. pi. 265. 

Solanum fpinofum, profunde laciniatis foliis, 
fubtus lanuginofis, madarafpatanum. Pluk. 
tab. 316. f. 4 ? 

2295 SoYidzgo rigiday foliis canlinis ovatis fcabris, 

ramis alternis faftigiatis, corymbis termina- 
libus. Lin. Sp. pi. 1235. 

Virga aurea novse Anglis, lato rigidoque folio. 
Herm. par. 243. tab. 243. 

2296 Soncbus maritimuSy pedunculo nudo, foliis 

lanceolatis amplexicaulibus indivifis retror- 
fum argute dentatis. Lin. Sp. pi. ii 16. 
Sonchus anguftifolius maritimus. Pluk. phyt. 
tab. 62. f. 5. . ^ 

2297 Spermacoce tenuhry glabra, foliis linearibus, 

ftaminibus inclufis. Lin. Sp. pi. 147. 
Spermacoce verticillis tenuioribus. Dill. Hort. 
Elth. 370. tab. 277. f. 359. 

2298 Urtica cyJmdricay foliis oppofitis oblongis, amen- 

tis cylindricis folitariis indivifis feffilibus, Lin. 
Sp. pi. 1396. 

Urtica racemofa humilior iners. Sloan. Jam, 

, , , - , ' 3 ^ 

Vol.LVIII. Hh .4g99« Urtica 
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3299 divaricatat folils alternis ovatis, 

cerois compofitis divaricatis. Lin. Sp. pi. 

1397* 

Urtica racemofa major Virginiana mitior, f. 
minus urens. Pluk. phyt. 237. f. 2. 

2300 Zinnia pauciflora^ floribus paucis. Lin. Sp* 
pi. 1296. 

Bidens calyce oblongo, feminibus radii co- 
rolla non decidua coronatis. MUL tab. 64* 





TMofl'nuf m. mr.m.xt . /. ns- 



lem Joannera Swnton^S.TJ , Afmi JoantiemSwnton,S.XB. 

,OxoiiieiilMi..S.l Oxoiiienf,K.S.S. 



AfiuA. Car. 6odwyii.iS.T,B, 
Col.BJi.Qxaa.)Soc. 



Afwi Joaiir)m.5wiai:oii,S.TJ. 
Oxonieaf.R.SS. 
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Received September 29, 17^8. 

XXXVI. Interpretation of the Infcription on 
ct Punic Coin, Jiruck hi the Ife of Gozo, 
never hitherto explained. In a Letter to 
Charles Morton, M. D. Sec. R. S. from 
the Rev, John Swinton, B. D. F. R, Si 
Cuftos Archivorum of the Univerfity of 
Oxford, Member of the Academy degli 
Apatifti at Florence, and of the Etrufcan 
AcaSemy Cortona in Tufcan^. 

Good Sir, 

Read Not. 24>ir T has been obfefved by the learned 
^ Sig. Abate Ridolfino Venuti, that 
fuch antient pieces as tliat bsfOTe itee {fee Tab. XI. n. 
5»)jf,isdifehhasjapiace in my.f£nalie4>i»®tj>.adorned with 
€ Paiks infe^^ion on the‘reverfe(i), are not feldom 
jfomnd-in the ifland of Malta* This feeiiis in a good 
tneafure to have induced him to denominate them 
Maltefe- (2) medals, and to cohfifjqr &em as ftruck 
in that illand. On one fide of my coin we difco- 

(i) Saggi dt Differtazbrii Jccddmhhe paMicamente itlie nelh 
i^obil. Jccad(ma Eirufia deW antkhijjtma Cittd di Cort'opa, 
Tom. 1 . p. 35 — 44. . ! 

(a) Difertaz. dilP Jbati Ridolfin. Venut in 
Jccademm. if a nhi {up. ' ' ' 

H h 2 Vet 
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Ver the head of a woman veiled, and on the reverfe 
that of a fheep, under which ftands a word formed 
of three Punic charaders. The piece itfelf is well 
enough preferved, and the letters in particular have 
almoft intirely efcaped the injuries of time. Several 
fimilar medals have bean publi(bed by (3) Parnta,- 
(4) Laftanofa,the (5) Marquis Scipio Maffei, (6)Sig. 
Abate Venuti, and "(y),]?*'!. Pclierin i on which the 
three elements here mentioned, though, perhaps, not- 
fo accurately taken as thofe tranfmitted you in the 
draught of my coin, are exhibited to our view. The • 
legend OF infcription, however, on the reverfe has 
never,, unlefs I am- greatly deceived^ been hithertOj 
rightly explained. 

The firft of the charadfcers preferved by, the medal 
I am confid'ering- is.<- taken by Sig. Abate (8)' Venuti- 
iotKoph, and I intirely agree with him in. that no-- 
tion. Om my piece, however, it muft' be allowed: 
fomewhat different both .from tlie correfpondent ele- 
ment given us by. this cielebrated antiquary- and that 
wbkh, occurs on Ae fimilar 'medals pliblilhed by 
(9) M. Pellerin. It feems to rsfemble, though not 
very ffrongly,. the letter Kappa ^ , as it appears on cer^ 
tain antient Greek coins.- I am neverthelefs fully fa*- 
tisfied, Troffit feverai confiderations, that the cha* 


.(a), Paruta Medagl. tSc. _ 

•'■ ■( 4 )' Lafanofk Muf. de Ids Medalks DeJcSnacid^&i. lir H&efca, 


( 1 ) ylzWe.Teron. IlluJrai.Vb^lll. c. vii. p. 259, he. 

(6) RidoJfiJV .Veaut- ubi fop. 

(7) Pdler. Mdedatlhs de Psuphs'^ de Fillss^ 

Toro. in. p. ^5, Sfeh A Paris, 1763. 

.(8) Ridplfin. «K lup., ; 1, ' - , 

’j (9) Peller. ubi fup. ' -- ,, _ ' 
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ra^er in queftion mufl be a figure of Koph. The 
legend on the firailar medals publiflied by (lo) Sig. 
Abate Venuti and M. Pellerin fenders this indif- 
putably clear. That charadler therefore will, I 
doubt not, be looked upon by thofe well verfed in 
this branch of literature as a new form of the ele- 
ment KDph. 

^ The fecond and third letters of our infcription, as 
they appear on the coins communicated to the learned 
world by Sig. Abate Venuti and M. Pellerin, are 
apparently the fame, though on mine they are mofl: 
certainly diftindt charaders ; the firft of them ftrong- 
]y refembling a- form of the Punic or Phoenician 
Lamedt and the other being indubitably one of Nun. 
Admit this,, and the. word may be read kavlin, or 
CAVLiN j.. though the Jod, after the Punic and 
Phoenician manner, is here fupprelfed. Such a 
fijppreffion amon'gft the Phoenicians and Carthaginians 
was by no means uncommon, as I have (ii) elfe- 
where inconteftably proved. This being allowed, we 
fhall, perhaps, not find it fo difficult to point out the 
place- where- all thefe medals wereftruck. 

There is a frrrall iflahd in the Mediterranean 
only five miles from Malta, denominated antiently 
PATAOS, or GAVLOS, both by the Greeks and the 
Romans j as we learn (12) from Diodorus Siculus, 
(,13) Mela, and (.14) Pliny., This ifland, which, is 

(10) Ridolfi'n. Venut. & Peller. ubrYiip.- 

(11) Phikfoph* Trmfa^* VoL LIll. p* 27^. 

Diod* Sic* Lib. 

(13) Pompon. MeL Pe BiU Crb^ Lib. IL c. Ti'i; 

(14) Plifi* Nai* Hijbw Lib# IIL c# viti. Lib^ V* c. vil# " : . . 

: " ' . , ' .-"'about 
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about thirty rniles in circumference, was (15) occu- 
pied by the Phoenicians in very early times, and af- 
terwards by the ( 1 6) Greeks. When the latter were 
poffeffed of it, the capital, named alfo gavlos, was 
one of tbofe cities called by the Greeks ATTONOMOI, 
governed by it’s own laws, and confequently, as 
it fhouid feem, a kind of free independent ftate. 
This may be fairly inferred from feveral antlent 
coins of that city, to be met with in the cabinets 
of the great and the curious, with the Greek 
word rATAITJCiN upon them. The Carthaginians 
therefore (17)* who probably fucceeded the Greeks in 
the occupation of this ifland, may reafonably be pre- 
fumed likewife to have coined money in that capital, 
with a Punic infcription upon it. Nor can this well 
be denied, as medals of Cofyra, or Coffura, denomi- 
nated by the moderns Pantallaria, adorned with fuch 
an infcription (18), fometimes occur; though that 
ifland, whatever %ure it might have made when pof- 
fefled by the Ck&aginians, was conflderably fmaiier 
than GAVLOS, known at prefeitt by the name of Gozo. 
The Phoenicians and Carthaginians feem to have af- 
figned the latter, when mailers of it, the appellation of 
bp, KAVL, orcAVL; which may, perhaps, be deemed 
equivalent to the (19) Hebrew bp, kal, light, 

* fl^) Diod, Sic. ubi fup. Pbil. Cluver. Sicil. Antiqu. Lib, 11 . 
p* Ijitgd. Batavor* 1619. 

(16) Sii, Italic# Lik XIV* ven 274* Phil. Cluver. nhl flip* 

P- 445 * 

(i-j) S€^tiPmpL^^rchzT6^ Niderfted, Mkk* VeU ^ Mm. 
p* 35, HelmeftaSfii, ‘1660. ' ’ - . ^ 

(18) Saggi di Diff&¥ta%im, Jt€adstnkh* 

\ ^ Val* Scbind. Lsx., Pmtagbu p. 1615* Hailqvl^ 1612* 

^ ' $mAhhi 
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SMAIL, or the (20) Arabic akal, the compara- 
tive of JJ, KAL, SMALLER j thofc DatioDS confidering 
Gozo as a fmaller ifland, ftate, or didrid, than Malta. 
As for the minute illand of Hephaeftia, or Lopadufa 
(21), though mentioned by feveral of the antients, it 
was looked upon as meriting little attention, or regard.. 
The etymon laid down here feems more appofite and 
natural than that obtruded upon the learned world 
by Bochart. 

If the Phoenicians and Carthagininians then called 
Gozoj when occupied by them, cavl, an inha- 
bitant of that ifland muft have been named by them 
CAVLi ; which in the plural will give cavlim, or 
CAVUN, according to the different ages in which, 
the monuments exhibiting the word at firft appeared., 
That iN was fometimes a Punic plural termination, 
the BAALSAMEN of St. Auffin (23) feems clearly 
enough to imply j, the word samen being of the 
Chaldee dual form, and evincing the plural as well 
as the dual number in Punic raafculine nouns to have 
ended fometimes in in. Several of the antient 
Maltefe, or Punic, numerals, publilhed by Girolamo 


(20) Jacob. Gol.. Lexic. ArabicG-hatio. p. 1950, I 95 I» 
Lugduni Batavorum, 1653 

{21) Htfl. Lib. V.. c. vi. Pto!. Gesgraph. Lib, IV. 

c. iii. Athen. Z^eipnofopb. apud Bochart. p. 555 * 

Father Froellcb mentions a coin of this minute ifland, with the 
word AOIIAAOTSEAIilN upon it ; from whence we may 


conclude, that the true antient name of it- was AOHAAOTSXA, 
lOPADVSSA, the authority of medals being deemed inconteflrable 
fey the learned. Erafm. Froel. Notit, ElemmtaT. Nttmifin, 


Jatiquor, tsfc. p. 97:. , 

.(22) Bochart. Oian, Lib. L c. xxvi. p. 554- Francofurti ad, 
Moenum, i6Br. _ _ . _ ; ‘ 

(23) AUguft. Locution. Lib. VII. c. i. ^ ^ ^ 
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(24) Meglferio and (25) Johannes Henricus Malus, 
not to mention the Punic (26) abelonii of St. 
Auftin, and other fimilar inftances, that might, 
with equal facility, be produced, manifeftiy prove 
the fame thing. Nor ought it to appear ftrange, that 
the Punic infcription here fliould be expreffed in the 
nominative cafe } as a parallel inftance occurs on the 
reverfe of a ^ (26) curious Punic coin of the ifland 
of Coffura, now in the very valuable cabinet of the 
Reverend and learned Mr. Godwyn, Fellow of 
Balliol College, Oxford, which is perfedly well 
preferved. As Kofb therefore in (27) oriental 
names was not infrequently converted into Gamma, 
or G, both by the Latins and the Greeks, when fuch 
names were adopted by thofe nations ; it can be no 
matter of furprize, that cavl, by the aforefaid 
converfion, and the addition of a Greek or Latin 
termination, fhould become gavlos, the appellation 
affigned the ifle of Gozo by fevera'l antient writers. 
Hence we may conclude it more than probable, that 

{24) Girolatn. Megifer. in Defcrlpt. Meth, c. i. f. 13. 
Lipfise, 1606. 

■ (25) Henric. Maius in Bpecim, Ling. Punk, in hediem, 

MeUtenJ. fuperfl. § 16. f. 482. apud Petr. Burman. in 
Antiq, T, XV . 

(26) Aiiguft. de Htsrep. ^c. c.’ Ixxxvii. Boch. Chan,, 
Lib. II. c. xvi- > 851. Francofurti ad Moen. 1681. 

* (26) As fome of tbe forms of the letters on this valuable 
cmh; differ from thofe of the correfpondent elements in all the 
draligte' ijf the fimilar pieces that I have hitherto met with, 
it fteins' id hie highly to merit the attention of the curious and 
the leafned. Sw XaS. XL n. 3. 

(af) tiiA Lib. I. c. xlii. p. 737. c. xxvii, 

p. 569. & in Pial. Lib. I. c, iii. p. 20. Francof. ad , Moeii. 
1681. , ^ i'v' " 

,r ' ' the 
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tbe piece In queftion was ftruck in Gozo, though 
the precife time of that operation cannot now be fo 
eafily afcertained. 

From what has been faid, I flatter myfelf, the 
learned will admit the medal before me to have 
appeared firfl: in the ifle of Gozo, and not in Malta, 
as fome of the moft celebrated antiquaries have fup- 
pofed ; efpecialiy, fince the people of the former 
ifland had a mint ereded in their capital, from 
whence coins were emitted, with the word FAT- 
AITXiN on the reverfe (28), when under the domi- 
nation of the Greeks. One of thofe coins has a place 
afligned it in my fmall cabinet, and another in the va- 
luable colledion of the Reverend and learned Mr. 
-Cracherode, Student of Chrifl-Church, Oxon. My 
piece in the main is well prefcrved, though the three 
lafl: letters of the legend on the reverfe have been ef- 
faced by the injuries of time j but Mr. Cracherode’s, 
which is like wife in pretty good confervation, has 
handed down to us that legend perfea and intire. 
A draught of my medal attends this paper (fee Tab. 
XL n. 2.), which for accuracy may be ablblutely de- 
pended upon. We may lafely therefore, as I appre- 
hend, attribute the Punic medal I am confidering, as 
well as all others adorned with the fame Punic cha- 
rafters, to the ifle, or city, of Gozo, to which it feems 
in reality to belong. 

To what has been here advanced it may polfibly be 
obje<Sed by fome, that the ifland of Malta is much 
iuperior, both in number of inhabitants and extent* 
to that of Gozo j and that moft of the antient coins 

{28) Pelier. uH fup. p. 34, 35, ‘ 

¥o€. LVIIL _ I i fimilar 
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fimllar to that before me are brought from Malta, 
where they are not infrequently found. From whence 
they may be inclined to colled:, as Sig. Abate Venuti 
(29) adaaliy has done, that all fuch Punic medals as 
that I am attempting to explain made their firft ap- 
pearance in the iliand of Malta. In anfwer to the 
firft of thefe objedions, I would beg leave to reply, 
that as the two iflands here mentioned were fo near 
one another, both of them free ftates, coined their 
own money, were occupied by people of the fame 
nation, and confequently of the fame religion 5, 
neither their extent nor the ftumber of inhabitants 
they refpedively contained can be of any great 
weight, with regard to the point in queftion. But 
farther, the ifland of Gaulos, or Gozo, though leffer 
than Malta, wais fo confiderable, probably by reafon. 
of it’s excellent ports, mentioned by (30) fniodorus 
Siculus, that Mda (31) and Pliny (32), in their Ihort 
lift of the iflands of the Sicilian fea, towards the- 
COlft of Africa, place it even before Malta, the largeft 
of them. And we learn from an antient infenption, 
that it had the honour of being a municipium (33) 
in the Roman times. Nor will the fecond objedtion 
be of any great force, when it is confidered, that 
the two Blands' t)f Malta and Gozo were in (34} a 

{ag) Ridolfin. Venut. ubi fup. p. 37, 

4^1 Diod. Sk. ubi fup. Lib, "V., 

4gi) ‘pipippoftvMel. ubi fup,. 

(32) ubi P* 164, 

{33} Spdn* , $rudh, Jntiq. Cbrift. Cs&it-Nkit, Orh 
p. 6 s 5,‘ '6$6v' Cafttabrigise, 1703. ■ ‘ , --i-L ‘ 

(34) Job. Qijintin. in Deferi^u Melit, & Burch, Nidcifted, 
^Lfup, p. 3 c, 36.. H,” • 

■' manner 
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manner contiguous to one another ; that the money 
of each was undoubtedly current, on account of their 
great vicinity, in both of them ; and therefore that 
we may eafily conceive a confiderable number of 
pieces appertaining antiently to the latter to have been 
preferved, for many ages, in the former of thofe ifllands. 
And this is rendered ftiil more probable by one or two 
infcriptions found in Malta (35), that originally be- 
longed to the ifle of Gozo. Nor is the cardinal 
point taken for granted in this objedion, on which 
it aimoft intirely turns, by any means incontefta- 
ble. For feveral of thefe medals, perhaps moft of 
them, are brought into Europe from Tunis, as I take 
mine adually to have been, to which place they 
might as eafily have found their way* from Gozo 
as from Malta. All which being maturely weighed, 
the figures of the letters themfelves, which ought to 
be thebafis of all our reafoning relative to the word, 
formed of thofe letters, will, I would flatter my- 
felf, be allowed decifive in favour of my prefent 
opinion. 

Sig. Abate , (36) yppu 4 has, indeed, obferved, 
that the God Mithra fometimes appears on fuch Punic 
coins as that confidered by me here, in the fame 
manner as on fome of the antient Greek (37) medals 
of the Maltefe ; from whence he infers, that thefe 
Punic pieces are to be attributed to the ifland of 

(SS) Spon. Mifc^ Antiq. p. 190, 192. Jan. Gruter. Corf, 
Infcrift, ex Reeenf.Jsf cum Jnnotat, Joan. Geor. Graevii, p. 4 * 5 * 
Amftelseclami, 1767. Chriftoph. Cellar. Nniit, 0 th, Aniiq. 
p. 655, 656. Cantabrigise, 1703. _ . 

(g6) Eidolfin. Venut. ubi fup. p. 37. , 7 ■ 

j (37) Mem, de f Acad, des Bed. Lett, To’m. p, l6o*i 

I i 2 Malta. 
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Malta. But this inference, as I apprehend, is nei- 
ther valid nor juft. For as the inhabitants of Gozo 
were of the fame religion with thoie ©f Malta, as has 
been already remarked ; ’tis natural to fuppofe, that 
the former, as well as the latter, might have im- 
prefled the effigies of the God Mithra, and any other 
religious, or rather fuperftitious, fymbol, common 
to them both, on their coins. 

I (hall only beg leave at this time to add, that the 
MSS, from which feme of the earlier editions 
(38) of Silius Italicus were printed, exhibited 
CAVLVM, as the true antient name of the ifle of 
Gozo. Phil. (39) Cluverius, Chriftoph. (40) Cel- 
tarius, and Nic, (41) Heinfius, I know, look upon 
this ledlion as a corruption, and fcruple not to 
pronounce it a depravation of the text. But their 
hare aflertion, intircly unfupported, as it is, and 
ftrongly oppofed by a Punic medal of undoubted 
antiquity, by no means convinces me of the truth 
of what they afiertj efpecially, as there are other 
Jedions of the antient name of Gozo, two of 
which have for their initial letter K, or C. This- 


(38) sn. Itai. Lib. XIV, ver. 274. Edit. Colin. Parifiis, 153^.. 
Sil, ItaL ubi fuji. cum Argumentis Hermann! Bufehii. Lugduni, 
ic'^8. Id. ibid. Ed. Plantin. 1600, Id. ibid. Lugduni, 1603. 
lJ.,itHd. Ed. Crifpin. in Corp. Vet. Poet. Latin. 1601. Id. ibid, 
cum Comment. Daufqueii Sandtotnarii. Parifiis, 1618. 

(39) Phil. Cluver. Skll. Jniiq. Lib. II. p. 444. Lugd, Ba- 
tav&r. 1619. 

(40) Chriftoph. Cellar, in Sil. Ital. Lib. XIV. ver. 274. 

Lipfiae,' 1695. ■ • 

(41) Nic. Heinf. in Sil. Ital. ubi fup. Ed. Drakenb. Tra- 
jedti-ad Rhenum, 1717. 
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we learn from (42) fome of the manufcripts, and' 
the printed copies, of Strabo. The authority of thefe 
manufcripts, in conjundion with that of thofe of 
Silius ItalicQS abovementioned, feems to bring a frefli 
acceffion of ftrength to the preceding interpretation 
of the Punic word on my coin, and at the fame 
time to receive itfelf no inconfiderable fupport from, 
that interpretation. 

You will excufe the trouble given on this occafion,’ 
as fome light may poffihly be thrown .on feveral 
very curious and valuable Punic medals, hitherto 
unexplained, by the paper now fent you ; and be- 
lieve me to be,, with all polTible confideration and 
regard. 

Good Sir, < 

Your moft obedient humble fervant. 


Cbrlft- Church, Oxon. 
Sept. 2, 1768. 


John Swjnton. 


(42) IC Cafatib. Ganmmt^ et C< 0 ,igaU ad Lih Strahn, 
Gesgraph. I. VI. VH. Gio. Pietro Francefco Agius de 
SoManis, Origine Della Lingua Punka prejentammte ufata 

da Malieji, Dljprtaz.l. p- ^o.- In Roma, 175*^* 


Pi ajS, 1, 13, i4i fir n. $■ ”■ P* '*/«■* h a* 

P. SJ 3 , 1. 12, fir n, I. mjtrt a, 3. 
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' Received September 20 , zy68. 

XXXVII. Ehicidathn of an Etruican Coin 
^Pjeftum, in Lucania, emitted from the 
Mint there, about the E’ime of the Social 
War. In a Letter to Charles Morton, 
M. D. Sec. R. S. from the Rev. John 
Swinton, B. D. F. R. S. Cuftos Archi-^ 
vorum of the Univerfty of Oxford, Mem^ 
her of the Academy degli Apatifti at Flo- 
rence, and of the Etrufcan Academy of 
Cortona in Tufcany. 

Dear Sir, . 

Read Nov. 24, 1"^ H E Coin adorned with Etrufcan 
1768. charaders, of which you will meet 

with a defcription (fee TAB.XL n. 4.) in this letter, at 
prefent in nry fmall cabinet, was fome years fince com- 
municated to the learned world by Sig. PalTeri ; and 
afcribed to the city (i) of Pstlum, in Lucania, of 
which fuch noble ruins are ftill extant, by that ingenious 
author. This notion, upon farther examination, will 
hefbUbd by? no mean4 remote from truth j though, by 
attributing a wrong power, as I apprehend, to one 

(i) Joan.Baptlff.Pafler, DeNum.Etrufc, Fafidmr.Dtfferiat. in 
Utterm-. ^c. Vol. fecund, p. Florenti'ae, 1748- 

, f ' o , Ox 
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of the charaflers of the legend or infcriptlon on the 
reverfe, and confequently affigning a falfe ledion to 
that infcription (2), Sig. Pafferi feems greatly to 
have fhaken, at lead:, if not intirely overturned, his 
own opinion. 

The head, with curled hair, on one fide of this 
curious minute coin, may not improbably (3), as 
Sig. Pafferi believes, be the effigies of fome famous 
hero, or general, if not the founder of a city, that 
antiently bore a relation to the place where the 
piece was ftruck 5 or it may poffibly, (4) as the 
fame learned gentleman alfo fuggefts, be allowed to 
point out to us Ibme local deity. Two of the fym- 
bols on the reverfe undoubtedly reprefent a dolphin 
and an acroftolium, though what that between thefe 
two was intended to point out to us, I cannot, with 
the fame facility, take upon me to decide. The 
globule in the middle of this laft, as it is termed by 
Sig. (5) Pafferi, is moft evidently on my medal fuch a 
concha marina, or fea fhell, as we fometimes meet 
with on ancient coins. This perfedly well agrees with, 
the two fymbols abovementioned, and, in conji^ndion 
with them, clearly evinces the piece in quefiion to have 
been the produce of a mint eroded in a maritime 
town.. 

It may not be improper to obferve here, that a 
fiiver Greek medal, in' fine confervation, with the 
word KTMAION on the reverfe, in an oriental di- 
redioD, from the right hand to the left,, and two' 

(2) H. ibid. p. 17.. 

(3) Id. ibid. p. 2r. ' 

(4) Joan. Bapt. Pafler. ubi : 

Id..ibjd, g, 37, 28» , . , . 

. *■ : ■ ' figures- 
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figures extremely fimilar to thofe under the dolphin 
on my coin, which he takes to belong to the city 
of Cuma in Campania, has been publithed by (6) M. 
Pellerin. 

With regard to the legend or infcription, preferved 
on the reverfe, it may not be improper to remark, 
that the fifth letter, taken (7) by Sig.^ Pafferi for l, 
is, at leaft in my opinion, moft certainly v. This 
is fufficiently apparent from even the four coins pub- 
lifhed by that ingenious gentleman, in the piece (8) 
here referred to j and ftiil more fo from the medal 
now before nae, as well as from another in the va- 
luable colledion of the Reverend and learned Mr. 
Cracherode, Student of Chrift-Church, both of 
which are in the fineft confervation, and clearly exhi- 
bit V V, not Lv. In other refpedts, the ledtion af- 
figned this minute infcription (9) by Sig. Pafferi. 
feems nearly to approach the truth, if it be not per- 
fedlly true. I ftiall therefore take the liberty to read 
it ZIVVTZI8, PHisTvvis; which, according to the 
cacc^raphy, or uncouth manner of writing, of the 
Etrufcans (10), mentioned by me in a former 
paper, may, with fufficient propriety, be deemed equi- 
valent to the Lratin p.®sTVM. The infcription will, 
however, become quite another word, by the converfion 
of the firft V into n, effentially different from the Latin 
of the city wherein Sig% Pafferi fuppofes it to 

(6) ^ \Medaiiles de de VUkSy idc* 

Tom. i p. 47. pi. viu. n. as- A Paris, 1763. 

(7) Jo. uW fup. p- 

(8) Id. iiid. p. 15 — 17. ' ^ 

(g) Id. ibid. p. 19, 20. ^ ^ 

. (jo) miefiph, TranfaSi. Vol. LI. Par. H. p, . 
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have been ftruck j the letter l by no means, as a 
radical, entering into the compofitiqn of that name. 
Noristheldft element of the word (ii) mvtii, 
in any of the (12) moft accurate draughts of Sig. 
Oiivieri'’s Samnite-Etrufcan coins of Papius Mutilus, 
found to refemble v, as Sig. Pafferi has been pleafed 
to affert. That element in all thofe draughts, as well 
as on the reverfes of two medals of the fame ge- 
neral in my fmall collection (fee Tab. XII. n. 2, 3.), 
perfectly well prcferved, is moft apparenly n, in the 
true Etrufcan, or rather Samnite-Etrufcan, form. 

If this notion, which to me appears inconteftable, 
fhould be admitted by the learned, they will of 
courfe reject the wild and arbitrary fuppofition of a 
modern Italian writer ( i^)j who attributes the piece I 
am confidering to Piiftia, an obfcure inconfiderable 
town, mentioned (14) by Livy, andfcarce ever, as 
far as I can recolleCt, by any other antient, author. 
For the expunCtion of the l, a letter here purely ima- 

(11) Sig. Gori has remarked, that one of thefides of the Etruf- 

can V is now and then fotnewhatlonger than theother. When this 
happens, part of the fhorter, fide may be fupppfed to have been 
crafed by the injuries of time j which, indeed, from the in- 
fiances fee has adduced, feetns highly probable. Be that^ how- 
ever, as it will, even fuch an incomplete v as this is very di- 
ftinguifiiable from the Etrufcan L ; as the principal part, or 
longer line, of the latter either always is or ought to be a per- 
pendicular : whereas both the fides of the former are in an oblique 
pofition, though not always equally fo. Anton. Francife. Gor. 
Muf. Eirtife. Florentiae, 1737. 

(12) Saggt di Dljfsrtaz. Accad. pub, letf, nella Nsh. Accad. dell’ 
andcUJf. Cit, di Csrtm. Tom. IV. p. J33. In Roma, 1743. _ 

(13} Pafchal. Magnon. D$ Ver, Eopdoma et Pafii Orighi- 
baS) ^ ' 

( 14) Liv. Lib. IX. c. xiii. xiv. ' 

• VobiLVIII. ‘ Kk gtnary. 
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glnaiy, and the fubftitution of the v, in its ftead,, 
which the medal itfelf fully judafies', will not, as I 
apprehend, leave the lead: room for fo precarious, not 
to fay ablurdy a fuppofition. Nor will many of 
the learned think this too harlh* an appellation, as- 
Pliftia {is)' feems to have been an obfeure inland 
town } whereas the fymbols on the reverfe of my 
coin plainly eviiKe k to have been ftruck in a mari- 
time cifyy. and a city of very conMerable note. It 
Would therefore have been- a little unlucky for a cer- 
tain Englifli writer determine in favour, of the 

Italian aathor tbovementioned,- and affign this piece,, 
as WeB as all others fimilar to it, to Pliftia,. as he has 
done, had he been fully acquainted with the fubjed he* 
wrote upon j but as this feems not to have been 
the cafe, hiScharader, as an adept in this branch of 
iiteraturej wB n 4 )t be greatly atfeded by the miftake. 

With regard to the antiquity ©f the medal I arh’. 
vtfem, 3 beg leave to remark, that the 
forms of the letters it exhibitSy fo perfedly fimi- 
iar to- thofeof the ddnents prefervedn by the coins 
of Papius Mulilus and Tiberius Veturius, heretofore 
explained,, clearly indicate k to have been ftruck- 
ab«tl the dime of die Sock! war, Belides, that war 
% known to have raged in (17) Lueania; and the: 
Litcanians are laid to (.18) to have been one of the 

/iaL Lib. 11.. c, xv. p. 77 «.- 

■j 4 Eg 4 -;,'Ba:fe|TOriim,, 163(4. . 

'(i6| P*- 37*, Lond»i768. 

' (if)- Mexaa^rin, De Sell. CiviL p. 375, See alfo 

Philafiph. TranJaS. "Sf (A. LIT. Part 1 , p, 29, 30. •> ' 

( 1 % Aat.Epit. LiV!an. LXmLXXftL ■ ,< - , ^ 

. ,, te . Bri-®vinal 
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•principal nations concerned at that ’time in the reyolt 
from the Romans, ff they did not aaually take. 
the lead in that reyoit. They were commanded b)r 
'M. Lamponius and Tiberias Cleptius, two able ge- 
nerals j the former of 'which defisated a body of 
■Roman troops, ander the command of Licinius 
Craffus, formed the fiege of Grumentum, in -Lucank, 
and not a (19) little diftinguilhed himielf, either ifi 
the firft or fccond campaign of the Social war. The 
Etrufcan, or rather Samnite-Etrafcan, daaradters on 
this Lncanian piece are therefore a very good fsmof 
■of the truth of what is here advanced. For the prin- 
cipal confederated Italign ftates, -during the courfe 
of that war, ufed the Etrufcan charadlers, the antient 
letters of Italy, and that 'on their, coins, out of 
defpite to the (20) Romans.^ This has been already 
■oblerved by the very ingenious Sig. Olivieri, in the 
piece here referred to 5 nor will it, I would perfwade 
myielf, be contefted in any part of the learned 
world. 

. The celebrated Sig. Pafleri fuppofes l to have {21) 
entered into the compofition of the Etrufean name 
•of Paeftum, by which he in a great meafure, if not 
intirely, overturns his own hypothefis, rektiye to 
the place where the coin before me ' firll: appeared. 
In order to account for this ftrange fuppofition, he 
afferts the antients frequently to have placed the let- 
ter L after sj and (22) produces the words stlatvM, 
(19) Appian. Alexandrin. ubi fup^^ 

(i^o) Siifggi di DiJprt£i%iom jdccademtche pubUicaments hiti mll4 
NMs Jeeadimm Etrufea MF &ntichiffima Chid di C$rtona* Tom. 
■ IL p. 53* In Roma, 1738. 

(ai) Jo. Bapt. Paffer. ubi fiip, p* ao, * 
id. ibidt p* 20, 21 . 

JC k a 
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STLITES, for LATVM, LITES, Itt fupport of hiS; 
affertion. But here st, not fimply s, is added to l, 
the firft radical letter, as an obfolete adjedtion, by 
no means elTential to the word j. whereas, in ,his 
"Etrufcan nameof P0eftum(23), st, not s, precedes l, 
by no means as an extrinfic addition, bat as appertain- 
jjig to the radix, and confequently as an elTential part 
of the name* This therefore by no means comes up^ 
to the point. The proof is altogether as prepofterous 
&s the thing to be proved. But as I have already ex- 
ceeded the limits I at firft propofed to myfelf in this 
paper, it is time to conclude i which you will pe&- 
mit me to do, with afluring you that I am,. 

Dear Sir, 

Your very faithful, 

and ntoft obedient humble fervant, 

Cbrift-Cburcb, Oxon. Tolin SwilltOik 

Sept. 5, 1768. , J 


^22) ftidi p< 19* 
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Received November i, 176?.’ 


XXXVIII. Remarks upon a Denarius of the 
Veturian Family^ with an Etrufcan In- 
fcription on the Reverfe^ never before pub~ 
lijhed. In a Letter to- Mathew Maty, 
M. jD. Sec, R, S. from the R^, Joha 
Swinton, B. D. F. R, S. Cufos Ar- 
chivorum , of the Univerfity of Oxford, 
Member of the Academy degli Apatifti 
at Florence, and of the Etrufcan Aca-' 
demy of Cortona in Tufcany, 

Good Sir, 

ted Dec. 22 ,t H AV E ncm In my fmall cabinet (fee 
X' ^’} ^ Samnite-Etrufean 

denarius, brought fome years fince by a gentleman of 
this 0 niverfity from Rome, refembling one of the Ve- 
turian family, by me formerly explained, in every par- 
ricular b^t the legend or infeription, on the reverfe, and 
the' letl^r' in the exergue. As it will be needlefs to re- 
peat lifhafc has already been faid, relative to' this fpe- 
ciesof tyiris, 1 flaalL beg leave to refer,, for a^ ckr . 
fcription of thetmesW'bcisce rae, to one of 

. , '.'i:: I'' . 'lo' j-ic'-'. 

- ' ti) Milofepk Mrmfaei,' Voh MU y ' ' 

* . ' 1 ? 1 ibrnicf 



r '=54 ] 

former papers ; and confine myfeif at prefent to the 
confideration of the infcriptionon the reverfe, which 
feems to merit the attention of the curious, and has 
not hitherto heen communicated to the learned world. 
An attempt therefore to interpret this will not, I 
would flatter myfelfj -prove unacceptable to the 
Royal SocieQri efpecially, as fome light may pofii- 
bly be thereby thrown on feveral other fimilar coins. 

tlhe Itifeription now in view confilled originally, 
as 1 apprehend, of either , five or fix letters. Jf m. be 
taken for the pfenomen here, the number of them 
amount^ cmly to five j. but if ni. befuppofed to 
precede the name on this piece, fix undoubtedly at 
Jlrft appeared. 1 was for fome time difpofed to clofe 
with the former of thefe notion^, as m, is a_preno- 
tnen that ibmetimes occurs on the coni^lat coins ; 
as the three perpendiculars forming fo cpnlSderaDle a 
part of the Samnite-Etrufean M are not always equi- 
^ftantfix>m one another, on fuch medals as that be- 
frare me ; and as one of the tranfv|i^ -lines of the 
Samnite-Etrufean charadter reprefentingthat eTement, 
on thefe coins, might have been eafily effaced by the 
injuries of time. But examining the letters with grea- 
ter, atleotioa, I afterwards found, myfeif rather in- 
Hdtoedfbvpffonfunee; that pjrt cf. the info?iptioa ter- 
.^^tedtbyi a poiat Mi. thonghfoehApmpcimen has, 

, beeafcarps , epsr'hitliert0,4ifewerdl on any 

..•However, I wiff'iiot .prefume 
-terdefenaine abfoluteiy k favour of either, of thefe 

them mnii certainly be true. 

'-^hf ' :■ foiS»sr''ir«0ei3®s-.- 

coins of Papius Mutilus, in my little • Collision, 
i which -exhibit the middle p€fpelld^cular^#lthfe 
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aite-Etrufcan m as not equidiftant from the other 
two ; and the latter, in my opinion, appears at leaft 
equally probable from the face of the infcription. 
Accurate (2) draughts of both thefe medals of Pa- 
pius Mutilus, one of which is in the fineft confer- 
vation, may be feen in the table referred to here. 
Of the two foregoing notions that will be judged 
the moft agreeable to truth, which feems the moft 
eligible to the learned. 

The prenoraen being thus dil^tched, I proceed 
to the rtame of the Italian commander prcferved on 
jthis coin. The firft letter is apparently die Etrafcan 
h. The fecond is as evidently adorned with the 
Samnite-Etrufcan accent, which (3) gave it the power 
of the Greek diphthong OY, or o v. This • here is only 
^ point, equidiftant from two fides j whach con- 
firms what I formerly fuggefted, in relation Co (4) that 
accent. It is very vifible on the medal I am now 
endeavouring to throw fome light upon. Part of 
the third letter has been defaced, but the remainder 
fufficiently indicates it to have been the Samnite- 
•Etrufcan P,, Some feint traces of -both*’ fides of the 
fourth' elenKBt appear, Whkh wiH proinbljbfee al- 
.iowed to Muounce k v. Tiw Samnite-Efirtifcan 
accent in the former %/, which confeTred upon it the 
-power of OT, or ov, and diftinguifhed it from die 
;fimple V, however, does not prefent kfelf to our 
miew here. Thus ftand the characters' forming part 
-of a saroe which, if I am not much dfiftaken, will 
:fe6ttbe mofe fully explaindl. 

Tab.-XIL.a. 

( 4 ) Phikfipb. Wk par* 1* .i';' ' ^ 
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As neitber tbe Samnites nor the Etrufcans bad in 
their alphabet o, they ufed the fimple unaccented 
V for that element. This is evident from the cele*- 
brated tables of Gubbio, from .the coins of Papius 
Mutilus, and from other Etrufcan and Samnite 
remains of antiquity. This we alfo learn from 
(5) Feftus, (6) C^intilian, and other antient writers 
of good repute. I fliall therefore, not fcruple to 
confider the iaft letter of the infcription. -I -am now 
iiponji fuppofing it v, as T verily believe it was, as 
equivalent to the Latin or Roman o, and confe- 
quently.&ali read the fotir elements at.firft.imprefied 
upon the coin lvpo. This I would alfo look upon as 
part of the name evponivs, though I queftion whe- 
ther or no that name has been ever yet obferved on 
any other monument. Be that, however, as it will, 
the truth of nay notion, from what immediately fol- 
lows, rwill, I flatter myfelf, more clearly appear. 

The Lucanian forces adbed under the orders of 
L303ponius;andjriberius Cleptius, two generals 
of very ooMderahle note,! in.’thej&KSaJl wte-.^The 
former of thefe, according to (7) ApjSien, diflin- 
guilhed himfelf by the defeat of a body of Roman 
troops, under the command of Licinius Craflus, and 
the fiege of Grumentum, in Lucania, either in the 
Jfoft, or lfaaond campaign of that war.. As there- 
fore* by fuch a blow, ; he muft have tendered no 
Tti^iif fecvide. to the common -caufe j ’eis jiattiral. to 
that: the allies did him th^ hbnour of im- 
preffing his name on fome bf^theiftbins. And that 

‘ Paiifioirum, 

(t>) M» Lib, L cl 4^ • ", Mar.. Mon* 

Foft.,ubi flip. ’ ' - *' ' ^ V 

' Appian; Alexandrin, £^4 Cm/, p- 375. 7 

• •. ' ' " this 
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'this was really the cafe, we may fairly prefume, as 
Papias Mutilas (8) and Tiberius Veturius, two other 
Italian generals, his cotemporaries, were adually treat- 
ed with the fame mark of diftindiion, at the fame 
time, for their laudable condudl in the Social war. 
This we learn (9) from feverai antient medals, adorned 
with the names of thofe commanders, that have been 
heretofore explained. I would therefore convert 
the M. LAMPONivs of the printed copies of Appian 
into M. or Ni. lvponivs (10), the prenomen and 
name pointed out to us by my coin. I fay m. or ni. 
LVPONIVS, becaufc it leems altogether immaterial 
whether we affume m. or ni. for the prenomen 
here j though the latter of thele, I believe, has 
fcarce ever hitherto occurred on any of either the 
Roman or Etrufean remains of antiquity. Notwith- 
ftanding which, ! find myfelf inclined to prefer it to 
the other, as has been intimated above. And in farther 
fupport of this preference it may be remarked, that ni. 
in a manufeript might eafily have been taken for m., fo 
fimilar are they to each other (efpecially if the fide of 
N -next to I had been by any accident defaced), by a 
carelels tranferiber. The medal itfelf mofl certainly 
feems to determine in favour of this opinion, though 
what the complete prenomen reprefented by ni. 
really was, I muft not at prefent take upon me ab- 
foliitely to decide. 

(8) Phikfiph. TranfaS!. Vol. LI. Par. 11 . p. 853—865. & 
Vol. LII. Par. I. p. 28—39. 

(9) PMhfopL Tranfa^. ubi fup* 

( 10) Perhaps the prenomen of this commander was Nigidius* 
Other generals of the confederated rebels were denominated Herlus 
Afmiusj Marius Kgnatius, &c. which may poflibiy kc^to ^ve a 
fort of fan< 3 ion to fiich an opinion. Aut* Eplt* Livisni* Veil* 
Paterc. Appian. &c^ * 

’VbL.LVm. Ll From 
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From what has been faid it appears highly pro- 
bablcj that m. or ni. lvponivs flood originally in- 
the text of Appian, or rather in that of Cornelius 
SifeQna(ii), who gave a very minute and particular 
defcription of the Social war,, or of fome other Latin 
author followed by the Greek hiftorian. That writer 
therefore feems to be emended, in the Inftance be- 
fore us, by my coin ; which will perhaps be allowed 
to have brought to light the true name of an Italian* 
general, who commanded a body of the confederated 
rebels in the Social war, that had been lofl for many 
ages. And this is rendered fttll more probable by 
the Samnite-Etrufcan- accent, which makes the firft 
in that name equivalent to the Greek diphthong. 
OT, or ov. For that diphthong and l form the firft 
fylldble of Lvpvs, or AOTIIOS, from whence the 
word LVPoNivs feems apparently to have been de- 
rived, as we learn from the text of (12) Appian. 
Nor can it ]be denied, that (13), j.vpivs and ivpo- 
^ivs are, h^.uiwlogy, as naturally deduciblefrom the 
Roman or Italian cognomen lvpvs as apmvs and 
APRONivs (14) are from aper : whereas lam- 

(i i) Corn. Sifen. Uijf, Lib. IV. apud Non.^ Marcel, in voc» 
CoNVEMiUH, cap.ir. coL 633. 1 . 48, 49, 50. Genevce, 1622. 
(ja) Alexaodriii* Bek CivH. Lib. L p. 374* 

{13) Lud. Ant. Murator. No‘u^ Thefmr* Infaipt. 
p. 1264. Vid. etiam JndJ^ UnherJ, Chjf^ p. 2302. Me- 
dt4!ani3f.;.i742. 

(14) The family name aprinivs, which fometimes occurs^ 
fecm'5 to be altogether the fame with APRONiysj the pofition 
of i \i^ thfe place* of and o in the place of i, having not 
been una»ih^ ahiongfl the antients. Of this qvIcvm for 

BIE CRASTINI^for 2>IE CRASTINOj AG;fO:i’fS fot 
AGNiTvsj OII.J to omit many other inf! ahc^s that 

- : * ^ ' PONIVS;^ 
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‘PdNits, the name exhibited by the printed copies 
of the laft mentioned author, feems to carry along 
with it the air of a depravation,; fince no Greek or 
l<atin fource, from whence we can, with fufficient 
propriety, fuppofe it to flow, prefents itfelf to our 
view. 

From the preceding obfervatlons, which, I flatter 
myfclf, will be deemed by no means remote from 
truth, it will follow, that the medal before me is to 
be attributed to the Veturian and Luponian families. 
■But inftances of this kind (15) pretty frequently occur. 
The names of Tiberius Veturius and C. Papius Mu- 
tilus are (16) exhibited by another Samnite-Etrufcan 
tlenarius, of the fame age with this, which I have 
formerly explained ; and fcveral Roman confular 
coins ftruck about the time of the Social war, and 
the following age, adorned with the names of two 
illuftrious (17) perfons of different families, are to 
be met with in the cabinets of the great and the cu- 
rious at this very day. 

If what has been here advanced fhould meet with 
the approbation of the learned, they will not read 

* 1 

tnight be addured, are inconteftable proofs. In like manner 
h'VFimvs and LYPONivs might, by analogy, have been deemed 
andently the fame name ; the fecond fyllable of the latter of 
which the Samnites and Etrufcans, for want of o, undoubtedly 
wrote Pv. Lud, Ant. Murat* Nov, Thefaur* Infcript, 
Tom. in, p, Mccc. n. 12. Mediolani, 1740- ' Job. Nic. 
t'unc. Db AJskfceni, LaU Ling* Tra^* p. 324- Marburgi Cat^ 
torum, 1723, 

(is) "Vid. Vaill Patin, Morel). & Sig. Haverc. in 
Ram* 

(16) Phihfiph. tranfa^* ?ol. Uh Par. I p. 

uhif\^p*p, 

L i 2 tiie 



t 3 

the ftort infcription I have been confidermg jsrrGr- 
Divs LVPVs, which I was once inclined to do j- as 
a perfon of that name is not, I believe, to be met 
with in the whole circle of antiquity. Such a- 
leftion as this would not have the faniSioa of any 
antient writer, of any antient coin, or of any other 
antient monument; whereas my le<5tion, or rather 
my interpretation of what I conceive to be the true 
leftion, of this name, is fupported by the authority of 
Appian, which in it’s turn likewife receives no fmall 
acceffion of ftrength from this interpretation. 

I lhall only beg leave ta add, that this interpreta- 
tion, if admitted by the learned; will alfo enable us 
to add the Luponian family, as a new one,, to thofe 
-coIieSed by Dr. Vaiilant and M-. Mprell, whofc' 
names, together vtith fome of the adtions of their' 
mofl: illuftrious members, have been handed down 
to us, through a long feries of ages, by antient. 
coins; and that I am, with great'truth. 


S I R* 

Yourmoft obedient humble fervant. 


Chrift-Church, Oxon. 
oapb. 31, 1768. 


John Swintonv 


XXXIX, 
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Received Nor. 14, 

XXXIX. Defcription of a Punic Coin ap- 
pertaining to the Ife of Gozo, hitherto at- 
tributed to that of Malta, by the Learned, 
In a Letter to Mathew Maty, M, D, 
Sec. R, S.from the Rev. John Swioton, 
B. D. F. R. S. Cufios Archimrum of the 
Univerfity of Oxford, ' Member of the 
Academy degli Apatifti at Florence, and 
of the Etrufcan Academy of Cortona in 
Tufcany. 


Good Sir> 

Read Dec 22, Punic medal Before me (feeTAB. 

1768. Jjl^ XIL n.4.), of which I fend you a 
fiiort account in this paper, has been publifhed (1) by 
F. Montfaucon, (2) the Marquis Scipio Maffei, and 
Sig. {3) Abate Venuti but not by Paruta and Eafta- 

(1) Montfauc. At. ExpLT, II.. par. 2. p. 293. 

(2) Maff. Verm, llluflr. Lib. III. c. vii. p. 259. In Verona, 
J732. 

(3) Ridolfino Venut. Dijfertaz. fopra alcun., Med^gL Maltef. 
In Seiggi di DiJfertaZ. jfccademich. fubhlk, let. nella NolU. Jccademy 
Etrufc. delV antkhif. Cit, di Corisna. Tom. I. ’ p. 36, 37. In 

1735 * 

nofa. 
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liofa, as Slg. (4) Abate Venud has been pleafed to al^ 
fert. On one fide the head of a woman veiled prefents 
itfelf to otir view, and on the other three Egyptian 
figures, according to the Marquis Scipio Maffei. 
'’Tis obfervable that my medal, as well as that com- 
municated to the learned world by the lafl: mentioned 
author, exhibits a fort of wings fixed on the hips of 
the two exterior figures, though nothing like fuch wings 
is vifible on the fimilar medal publilhed by Sig. Abate 
Venuti. M. I’Abbe Barthelemy (p may be fup- 
pofed to have had an eye to this coin, when he in- 
formed us, “ that the god Ofiris appears with his attri- 
« butes oh the medals which the Phoenicians ftruck 
« in the ifle of Malta j” and to have confidered the 
fymbols on the reverfe, whatever they were origi'=- 
naliy exprefiive of, as relative to the worfiiip of 
Ofiris which prevailed amongft the Phoenicians in- that 
iiland. The Marquis Scipio Maffei feems.to take 
the whole type to be Egyptian, and to point out to us 
fome mode of the Egyptian fuperftition ; ^ but Sig. 

. Abate Venuti will have the figure in the middle to be 
the god (6) Mithra, and the other, two worfhipers of 
that deity, each of them feeming to offer a patera 
to him. Which of thefe opinions is true, or whe- 
ther any of them be fo, I ihall not at prefent take 
upon rue to decide. 

. That this medal was at firfl: adorned with a fliort 
Punic infcription on the reverfe, formed of the let- 
ters Kopb^ Lamed, and Nun, and confequently ftruck 

(4) Venut. aW fup. p. 36. _ 

(5) Mtm. de Littir, See, Tom-. XXXII* A, Pan®* 

1768. ' ' ' , 

(6) Vehut. uj>i fup. p. 37. ' : , 

; m 
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in the ifle of gavlos, or Gozo, is plainly deducible 
from the (7) draughts of it publifhed by the Marquis 
Scipio Mafei and Sig. Abate Venuti. The latter, how- 
ever, of thofe draughts approaches nearer the original 
than the former, with regard to theinfcription, though 
neither of them gives us a perfedt reprefentation of the 
letters the piece exhibits. Of thofe letters the Mfe 
Only, or Nun, has been preferved intire on my coin, 
and this is fo faint that it is little more than barely 
vifible. Part of thefedand is juft perceptible, and' feertis 
to indicate the whole to have been Lamed, that ele- 
ment appears on the coin of Gozo by me formerly 
defcribed. The firft letter is fo totally defaced that 
not the fainteft traces of it can be difcerned. I muft 
not forget to obferve, that the form of the Nun here 
is perfedlly fimllar to, or rather exa<ftiy the feme 
with, that on the medal of Gozo I have lately ex- 
plained, though fomewhat different from the cha- 
radters endued with the power of that element on all, 
the draughts of the coins of Gozo that have hitherto 

appeared. _ , 

It may not be improper to ren^k, that the piece , 
I am conlidering will bring a fre/h acceffion of ftrength 
to what has been advanced in (8) o0e’&f my fc^fiier 
papers, relative’ to this fpCcies of coins, as well as to 
the Punic or Phoenician name of the people anti- 
ently inhabiting the ifle of Gozo. I fhall forbear at 
prefent drawing any other conclufion from the me- 
dal before me, or rather from the very faint remains of 
the Punic charadlers it has handed down to us. 


• C?) SciR- & Ridolfln.-’Veoiit. ubi fup. • j " • 

(8) Philajoph. TrenfaSi, Vol, LVIil. Tab. p. 

s . which 
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which are the principal obje(5t of my attention here.’ 
What has been farther offered by F. Montfaucon, 
the Marquis Scipio Maffei, and Sig. Abate Venuti, 
-both with refped'to the veiled head ( 9 ) and the 
fymbols on the reverfe, will probably be deemed 
little better than vague conjedures, fcarce meriting 
the attention of the learned. 

You will confider this as a fmall appendix to the 
•paper lately fent the Royal Society on (lo) a Punic 
coin, which I attributed to the iile of Gozo'j and 
believe me to be, with the higheft regard, 

Good Sir, 

Your much obliged, 
and moff obedient. 


humble fervant. 


Qirift-Church, Oxon. 
Nov. 10, 1768. 


John Swiiiton, 


(9) Montfauc. Maff. & Venut. ubi fup. 

,pp) PbikfTrm/qSi.Vol. LVIII. Tab.XI. p. 235-245. 


Xh. 6^er- 
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Received NoTcnibcr 14^ 

XL. Ohfervations on an inedited Coiny adorn- 
ed with two Punic CharaSters on the Re- 
verfe. In a Letter to Mathew Matjr, 
M. D. Sec. R. S. from the Rev. John 
Swinton, B. D. F. R. S. Cufios ArcUvorum 
of the Unherfity of Oxford, Member of the 
Academy degli Apatifti at Florence, and 
of the Etmlcan Academy of Cortona in 
Tufeany. 

Good Sir, 

Read Dec. 24, j 4 BOUT three months fince, a friend 
1768. of mine (fee Tab. XIL n. 5.) 

brought me a Imall brafs medal, exhibiting on one 
fide the head of a woman, decked with ears of corn j 
and on the other a horfe ftaridbg’ ftill, and looking 
behind him, or towards his tail, one of the ufual fym- 
bols on the reverfes of fuch Punic coins. The me- 
dal is pretty well preferved, and adorned with two Pu- 
nic chara<3ers ; one of which is placed near the 
horfe’s breaft, and the other under his beUy. Nei- 
ther of them feems to have fuffered much, if at ail, 
from the injuries of time. . j 1, 

Thefe two Punic letters may, as I apprehend, be 
fafely pronounced Aepb and and moft be am- 

fidered as fc«biW . the feft part of the n^e of 
VoL.L?Ili. ^ ^*Mm ‘ 
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fome noted city, either in Sicily or Africa. The 
learned, at leaft that part of them the moft con- 
verfant in the branch of literature I am now upon, 
have frequently, if not generally, attributed fuch 
pieces as that before me to the ifland of Sicily. 
But M. I’Anbe Barthelemy, who differs from all 
other antiquaries in many of his notions, feems to 
reprehend me for adopting fuch a fuppofition ; 
though he has himfelf aferibed feveral Punic coins, 
etnbellifhed with fimilar charafters, to Sicilian towns. 
But it matters not where fuch pieces as this, with 
Punic charadiers upon them, firft appeared, provided 
they were flruck in plaCes either dependent upon 
or in alliance with the Carthaginians. And that 
they were ftruck in places either dependent upon 
or in alliance with the Carthaginians, M. I’Abbe will 
not, I prefume, deny; if he fhould; the fymbols 
themfelves, ,in conjundtion with the charaders pre..- 
feftHsd on thefe coins, would render this point fuf- 
fideatlycfesr, ; 

as I cannot meet with any antient noted city of 
Africa, that had a mint ereded in it, and a name 
beginnit^ with the letters this piece exhibits j I cah- 
n(^ prevail upon myfelf, at leaft for the prefent, to 
affribifte It to any town in that part of the world. 
1 iffhotild father think it, ihig^ht\have h®l<5h|^<^ to 
J^^^ei^m, a very celebrated ahfiCnt city of Sicily, 
Vm^, *fecney was coined, when that- part of the 
illand in ;whtch it was featfed dther appertained to 
the Vasriil; at^fice with that ped|ic, 

or bad vVi&,|tii^fp. 

/The, moft ihxlttA 'part’diE Agrigenthml'w^ ‘^ido- 

mltiated 
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triinated AKPA, or acra, as we learn from tlic 
authors cited by (j) Bocbart; and that the fame 
name was ufed by the Carthaginians, it is by no 
means unreafonable to fuppofe. Perhaps the later 
Greek name AKPAFAS, or fome other appellation 
fimilar to it, might alfo have been in vogue amongft 
them. In either of which cafes, the Punic elements 
Jlkpht Koph, would very well anfwer to the Greek 
letters Alpha^ Kappa } as the latter of thofe letters is 
well kno#n hdt feldom to have been equivalent to 
the (2) Phoenician, and confequently the Purilc, 
Koph. 

This feems ftili farther to appear from the draught 
of a medal of Agrigehtorai ptiblifhed by (3) Paruta, 
with thofe two chatafers,' ah'd’ thofe two only, upon 
it. As the Alpha Kappa there may, with great 
reafon, be ’deemed equipollent to the two Punic ele- 
ments on the coin here defcribed ; fuch an equipol- 
lence, or rather coincidence, of charafters will be 
looked upon as an additional proof of the truth, or, 
at leaft, the probability, of , the notion I would now re- 
commend to the ccmfideration of the learnedAWrid. 

It inuft’ here remark^, that tinder the chin* of 
the female head a globule pfefents itfeif to oiir view j 
which may be confidered as ari uncial mark, de- 
noting the weight or value of the piece. Such 
globules as this (4) not Ihfreijuenriy' ^cuf bn the 

{j.y Boeb. Ckan, I. c. xxix. p. 6101 61 1 , Fraacofurti ai 
3 ;) Tmijhp- p!s P", f t 39s . u fur.- 

( 3 ) Fil. Parut. La Sicil. 4 Gsrggatf.Ti^ 

(4) Honor. Arigon. Numijm. fitisL cujufctm^-, 

€fsijin Amiq. VrL Ssf Pcfulsr^ Namtfm, cam mmcral. 

Mm2 Etrufcan, 
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Etrufcan, Greek, and Roman coins ; but I remem- 
ber not to have met with any author who has ob- 
ferved, that they appear fometimes on the Punic. 
I have another Carthaginian medal (fee Tab. XII. 
n. 6.), with fuch a globule on the reverfej from 
whence we may conclude, that this uncial mark was 
ufed, on certain occafions, on both fides of the Punic 
coins. That the globule exhibited by the piece be- 
fore me may be fuppofed an uncial mark, feems 
apparent, not only from the fize of the medal itfelf, 
but likewife from the difficulty of accounting for it 
on any other fuppdfition. If what is here advanced 
Ihould meet with the approbation of the learned, 
it will be a farther proof that the coin was ftruck 
in Sicily; in which ifland,, (5) and it’s neighbour- 
hpod, many fuch antient pieces foil . appeared. That 
this, however, was* really' the cafe, , I mtffi by no 
means take upon me jKjlitiyely to affirm. 

Gor. Mtif. Eir^fc: 4t9-4^'u 
aliiqwe feriptor. plan 

(5) lidem ibid. ^ Many aritient pieces3.fi:fuckTn Sicily^ Magna 
Graecia, Etruria* are adorned either with one\or moreof 
ihc/e globules j which are* ^with great reaforT, taken for Jinc|at 
' '®he 'coin^^df ^articufar,^ 

S ' ^ - pnf -of ifhe' thu. '^y: 

n p^iilh^d^'hf wfthaJin 

Tii^af to ttet KdiM€d oWh to w bf tne r^nfe menat 
here. Some of the globule^ on ^ the Sicilian pieces, 

'ansd,' iit this refpedij^ 
that' pr^fervqd hy thp Punic ^ceSn ' f . hw been 

’A'.:* ^***\^f. ‘v1 .Vv, .'yi'.i 
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But to whatever town or country my medal ori- 
ginally appertained, it undoubtedly evinces the cha- 
rafler I formerly took for Kofb not to be Alephy as 
fome have fuppofed it to be, but in reality to be en- 
dued with the power of Koph though it has been 
ranked amongft the (6) forms of Alephy in my 
Siculo-Punic alphabet, by miftake. As both thofe 
elements are not only vifible, but tolerably well pre- 
ferved, and as it were placed in contrail, on this 
coin, the truth of the point in queftion will the 
more clearly appear. I fliall onty beg leave to add, 
that if the piece was ftruck at Agrigentum, as I am 
inclined to believe it was, it muft have been of a 
pretty early date, as the Carthaginians feem to have 
had no particular connedlions with that city for at leaft 
a century before the deftru<3ion of their republick; and 
that I am, with great confideration and efteem, 

Good Sir, 

Your very faithful, 

and moft obedient. 


Chrift Church, Oxon. 
Nov. 12, 1768. 


humble fcrvant,. 

John Svvinton. 


(6) Fhilofofh, TranfaS. Vol. LIV. Tab. xxiv. p. 409. 
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XLI. IniroduBion to the following Ohferva- 
tionsj made by MeJJieurs Charles Mafon 
and Jeremiah Dixon, for determming the 
Length of a Degree of Latitude^ in the 
Frtroinces of Maryland a7itd Pennfylvania, 
in North America 5 by the Reverend Ne- 
vil Mafkelyne, B, D. F. R. S. Afronomer 
Rcyah 


Read Nov. 24,TkyrESSIEURS Charles Mafon and 

1768. Jeremiah Dixon, who obferved the 

laft tranfit of Venus over the fun* at the Cape of Good 
Hope, under the direction of the Royal Society, had 
been fince engaged, by the Right Honourable Lord 
Baltimore and the Honourable Mr. Penn, to fettle 
the limits between the provinces of Maryland and 
Pennfylvania, in North America j which they per* 
formed partly by trigonometrical, and partly by agro- 
nomical obfervations. 

In the courfe of this work, they traced out and 
meafured foihe lines lying in and near the meridian, 
and extended, in all, fomewhat more than too miles ; 
and, for this purpofe, the country in thefe parts be- 
ing all over-grown with trees, large openings were 
cut through the wood^, in the diredion of the lines, 
which formed the ftraighteft and moll regular, as 
well as extenfive viftos that, perhaps, ever were 
made, 

Meilieiirs 
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Meffieurs Mafon and Dixon perceived that a mofl 
inviting opportunity here given for determining 
the length of a degree of latitude, from the meafure 
of near a degree and half. Moreover, one remark- 
able circumftance very much favoured the undertak- 
ing, which was, that the country, through which 
the lines run, was, for the moft part, as level as if it 
had been laid out by art. 

The aflronomical obfervations had been taken 
with an excellent fedor of fix foot radius, conftrufted 
by Mr. Bird, the firft which ever had the plumb- 
line paffing over and bifeding a point at the - centre 
of the inftrument. This inftrutnent was fo exad, 
that they found they could trace out a parallel of 
latitude by it, without erring above 1 5 or 20 yards j 
in doing which, it fhould be oblerved, that they ge- 
nerally ufed the fame fiars, commonly 6 or 8 or 10 
in number, at the feveral ftations, and made a 
double fet of obfervations at each ftation, with the 
limb of the fedor turned both to the eaft and to the 
weft. This fedor had been fet up at the northermoft 
pohttof the lin^ Beft«^-*e«tk>fted as fffopfeir for 
deter iminirig ife ten^li of a degree df lafitode. In 
order to determine the difference of latitude between 
this point and the fouthermoft point of the lines, or 
the amplitude of an arch of a meridian contained be- 
tween their parallels, it was necefiary that the fedor 
fhoidd be'alfo fet up at the foutliernmoft point, and 
the likel obfervations repeated there, upon the fame 
ftars, which 'had already been obferved at the nor- 
thernmoft point. . . - 

This plan -of ‘"a' -firieafwte df'-a d^ree^ in 'Ifcfell' 

Aqfeiicai Meffi'tfurs' 'Mafon '‘and Dixon fij^witsedpo' 

■'.ivtit't - the 
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the conljderation of the Council of the Royal So- 
ciety, and offered to carry it into execution, at the 
expence of the Society, if they thought proper. The 
Council determined that fo ufeful and important a 
work fliould be completed, and accordingly fent out 
inftruaions to Meffieurs Mafon and Dixon for_ the 
regulation of their operations;' particularly requiring 
them to meafure the lines carefully over-again with 
fir-rods, which they fent to them, together with a 
brafs ftandard, of 5 foot, with which the rods were 
to be compared frequently, and the difference noted, 
and alfo the height of the thermometer at the 
time; for the lines had been all meafured before with 
a ftandard chain, which, though fufficient for the 
common purpofes of furveying, was by no means to 
be depended upon in fb nice an operation as that of 
meafuring a degree of latitude. The Honourable 
Mr. Penn was pleafed, at the requeft of the Royal 
Society, to grant the further ufe of his fedtor, before 
mentioned^ and other inftruments, to the obfervers, 
for compleating this meafure. ■ ; ’ ^ 

The method purfued in this work, is, that which 
the level difpofition of the country pointed out. But 
the refuit may be expedled to be more accurate on 
this account, as meafures taken in a ftraight line, and 
on a level furface, are known to be capable of great 
exaSnefs; and no adventitious errors are here intro- 
^jced from any poffible errors of a chain of triangles. 
M^eurs Mafon and Dixon having alfo determined 
the angle ^cb the oblique line made with the me- 
ridian, by aftrononjical obfervations, and the 

umplitude of thtf arch of their meridian line by fe- 
deral obfervations of zenith diftances of ftars. 
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made at both ends of the meridian, with the limb of 
the feftor turned both eaft and weft at each extre- 
mity ; this meafure of a degree feems to me to be as 
well ftated, and as much to be depended on, as any 
that has been made 5 and will, I prefume, be thouglit 
a valuable addition to the other meafures of degrees, 
which have been taken with great care and pains, by 
various learned men, particularly the members of the 
Royal Academy of Sciences at Paris, who have ac- 
quired fp much juft reputation by their valuable la- 
bours bdSpwed on this fubjedi. 

It ma^-iwt be improper to remark, that the level 
di^fitiop of the country this degree pafles through, 
wlUch, ?s I underft^d, aifo obtains further to the 
lopth, a, great meafiire, to the north of the 

Umifeof t|ie iCariie, gives fome advantage to this mea- 
fure, "with refpedl to the ufe that maybe made of it 
in inquiring into the figure of the earth j as there is 
no room for ftifpicion that the plumb-line of the fec- 
or coujd be defle(9:ed materially from its proper po(i- 
tion-by the attradion of any mountain, or even ele- 
vafteid ground of p more, moderate bright, continued 

taken notice of before, the learned bather Bofcovich 
has. ihevvn, may produce a very confiderable devia- 
tion of the piumb-Iine, in the elaborate treatife of tbe- 
m^fure of a, degree of the meridian between'Rome 
rp^.RIgiini, fokep by himfelfjand his learned co- 
a§p^r,^atl^r .Maire. , 
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XLlt. 'Chferwtkns for ditermimng the 
Length of a Degree of Latitude in ths 
Lrov'mces ^Maryland and Pennfylvania, 
in North America, by Meffimrs Charks 
Mafon awd Jeremiah Oixon. 


iiea4 Nav. 24, T ^ this work, the firft thing to be -oob*- 
1768. fidered was, how toeofltirrtje a right 

line ; and tMs was -done by Mng «p TOar’kscwith the 
i^iftance of an etjual ahitude otfranfit«flTOHKn {fer 
It was ‘Contrived foastoferveeyber|Hirpofeat^le8tfa!«e), 
fiiadehy Mr. JohnBird, of 4 w fame cooftradfion wim 
that deimbed hy M. Le Mownfef, m ‘lhe|>rd&ce 'to -the 
feftgle volutne of the PrefKii 3iiftoire 
■ TIk: t^Knddcal ends df *iie wfeaxis ^ ‘fee te* 
tefeoete Were in two anj^es eif 'the fop^crtefs, 
Wfe f»erj>ef^oula% a horaentai har, 

^1 axis. 'axis of the tcfclfcepe tr^ 

hotizontal, level htung on hs 'tylaidric^ 

^ds. 


’ The assdjich fije wattitea axis, 

i9m Saewet toia^p*® ®s®3 in the'gtMflsd, in*the 
•Hiifcin etf'fte'Srte''Wlihjh w«- 1© bc‘a*Btt*nute*ii! '• • ■ 
^WWsa #ie vei?6csil wire in the *teldfe^ -was 
;k©!^hit to -bifea any naarfc, % wns "feeiM: 'in *tb®«t*ai- 
‘by wnfiiHBg firna^, between two puftiing 
jfcrews, a^hittotital arm mat pr<ge<tei from a cc&sst 
that fhrrOtmded "die vertical axis j and^ to pro^p&ti^ 
.a fmall fhock would not alter its pofidoPi. a fcall 
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prelSife was applied againft one of the fupporters, 
which being removed, it was carefully noted, whether 
the wire return^ ^ain to bifleS the mark. 

At every ftation (or mark) the telefcope was turn* 
ed two or three times after the mark was fixed in the 
line, to prove that the faid mark was truly fet.— In 
general, the diftances between the marks did not ex- 
ceed a mile, nor were they lefs than half a one. 

The telefcope magnified about 25 times. Three 
or four marks were always left {landing, and on a littk 
TT^ng grsHind diey would all be feen in a right line, 
the vertical wire in the telefcope Ififfeding their centers 


without fcnfible error. 

The marks made ufe of in continuing the lines 
were oonm^ikal cireles of black and white, pain^ 
upemWih tides of a. board 14 inches ti^uare. This 
liQnrd moved in mortiKtes made in two pofts, which 
were drove into the ground j and, when the center of 
the faid mark was brought, by means of fignals, into 
the line, it was faftened by wedges to the pofts. 

By means of a plummet, a peg was driven into the 
gRaand, and a jjs^cb -oirt; in it, w^er the ceaterof the 
inisider iofeOGTOlh&liine. . < 

la the evening, when we left oft^ a mark w^ 
placed before, and two or three left behind 12s ; amJ 
in the morning the inftrument was again up in 
the fame place, to prove that the marks were nor 


' Tfaslteaiaif of die ak (caufed by the fun’s rays) 
was often -veiy great j ai^, to avead ^y error 4at 
might arife from the ifiiitterir^ of the marks, 
termhted our opa-ations fometimes for five orfihr^hwts 

rtr " . ,■ . .1- U:,., ,'.'i» 
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in a day, and were often obliged to make nfe of the 
morning or evening twilight. 

In the continuation of the line, a perfon was left 
at the mark, behind the inftrument, till another 
mark was fet forward, to prove with a plummet that 
its center was not moved. 

The viftocut through the woods, in this work, was 
about eight or nine yards wide, and, in general, feen 
about two miles, beautifully terminating to the eye 
in a point, , , 

The zenith diftances of the ftars, for determining 
theceleftial arc, anfwering to the interval of the par- 
allels of the northernmoft and fouthernmoft points 
of the lines, , were made with an excellent feSor of 
fix foot radius, conftruded by Mr. John Bird. . 

In the courle of the work, for dividing the pro* 
vinces of Maryland and Pennfylvania, thefoU 
lowing lines were traced out, that, offered 
„ themfelves for determining the length of a 
. degree of latitude, 

'In the- foilowjng figw let N.fepfefent theiBOflhern- 
moft point, and A the moft fduthern of the faM lines. 
Beginning at N, a meridian was traced from N to 

' mih ch*. li** 

P. ~ 14 04 8. In this line there were fome hills, 
which were meafifred horizontally with a level, but 
fficpiains were ftieafiired with a chain.. ‘ ' 

P Cp 2 79 27; c being in the parallel of lati- 
t«^ |?|lhiP, which was determined by the feaor. 

' in which'are three 

drfdhf fik^f‘#J^l3s;’adi£i’defcents»‘ '' 
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The points B D E and M are in a right line. 

B D = 22 5 1, and the angle CDM = S6° 324-^ 
nearly. Hence, 

B is fouth of D — I 36 D g'. 

The line A B,— 81 ^8 31, in which is one gentle 
riling hill, about half a mile over ; all the reft of the 
line is an entire level or plain, 

Thefe mealiirements, exprefled in Englilh ftatute 
miles and parts of the ;fame, -wete Tnad^? with a chain, 
eftablilhed from a larafs ftatute yard, which was 
proved and correfted, in the courfe of the work, by 
another ftatute chain (kept only for that purpofe) made 
from the faid brafsyard. They were only defigned 
for dividing the provinces of Maryland and Penlyl- 
vania: the fame lines were re-meafured afterwards 
with wooden redlangular levels, for the purpofe of 
determining the length of a degree of latitude, as will 
appear in the fequel of this work. 

The point C was placed in the parallel of latitude of 
P, thus. Let N (fee Tab. XIII. fig. 2.) reprefent the 
north pole of the terreiftrial rfobe ; P and R two places 
lying in the lame parallel of latitude RCP j P R an 
arch of a great circle=i6'j6ining the faid points j and 
P N, R N two meridians. ' P N or the complement 
of the latitude of P being =: 50° 16' the angle 
NPR or the azimuth of the .great circle PR was 
found by calculation to be 0 g° 55'' 51". The going 
of the clock being found,* by equal altitudes of ftars, 
the timies were computed when the lame or other 
ftars would pafs the azimuth of the line P R j and, at 
the time coniputed ftar, the interfcdtipi w 

Ae crofs wires of the inftrument being Brought 

' ^ to 
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to cover the ftar, the telefcope was tamed down to 
the horizon, and a land-mark was fixed up at the 
difiance of about half a mile, anfwering to the inter- 
fedion of the wires. In like manner, by other flars, 
feveral other marks were fixed up, and the mean of 
all was taken. In this direaion the line PR was 
continued j and though it was at firft intended to ex- 
tend it only to R, to the diftance of lo'^ of a great 
^cle, it was in fadt prolonged fomewhat further, to 
S, PS beings 12,312 miles, or 10' 45" of a great 
circle. Now P C being 2,991 miles, or 2' vj" of 
sigreat circle, theangle NPC is = 89° 58^ 55' ; from 
whence N P S = 89° 55^ 51^' being fubtraded, there 
remains the angle S?C or tfPC ::= 3' 4'^^ whence 
a C, or the diftance of the parallel PCR at C, fouth 
of fiiould be 14,1 feet. But it having been made 
a rule, in dividing the provinces of Pennfylvania and 
l^aryland, to trace out the parallels of latitude by the 
obfervations taken with the aftronomical fedor only, 
'^e iediM' ^was put up at P and S fijcceflavely (fee 
I.) i«jd the Zetikh diftanfeeS of the fi»r§ Capelk 
m LyrsE, and others, were obferved at both places ; 
whence the point S was concluded to be 43 yards or 
129 feet 3s: S Qjnore northerly than B; and thenCe 
vVas fe«hd hy cakulatioft, that the parallel of lati» 
4t»de* P^^at the point C fhould be 454. feet, z=zaC 
irona dhe great Circle P Sj and to the fouth of 
4 l^ 4 aail:i and the l^nc C was placed accordingly^ 
'414. fCet,?3i«C, at right angles, to the 
jpoili'l'/r towards the fouth. 

• 4 Q ■'die 4s&ori hei^g 4^54 feet^ and ' fom^ 

%’ Jilie line ■ P S 'being 

• ' I ' at 
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it follows, that had the pofitioD of the polfit C been 
determined by the latter method, 'inftead of the for^ 
mcr, it would have jbeen placfd 31,4 feet morf 
to the northward than it was found fey the fedkor^ 
and, in confequence, tfie length pf the degree of la- 
titude vsiould have come oi^t 2| liet longer. But th® 
difierencc is fo fmall, that it onlyferves to confirm th@ 
exadnefs of the work, and renders it unneceffary tp 
enter into any confideration, wl^ch of the two me- 
thods ought to be preferred. 

'ae meridians NP, CD, and AM, were fosmsS 
by celesftial obfervations. Tfee method of procce#i|; 
was as follows : 

To find the meridian AM, and thp an^e^at 
' the line AB makes with the faid merino. 
The eqaal altitude inftrument heing fet up at#S 
point A, with its vertical axis over the faid pctinfc, 
equal altitudes pf ftars were obferve.d fpr figding#» 
motion of the clock. The time was next compo^^ 
when fome northern fiars would pafsthe-meridianhy 
the clock, at which infant (fhewn by the clock) 4 ?® 
vertical wice in the teiefcope ws? brought to bifcft 
■Aeftarj and, the vertical axis of thg.kifijruinentii^ 
maining fixed, thetelefcope was turned down in th« 
&me azimuth to fhe'hofizon, and a candle placed op- 
,pofite to the vertic^ wke, as a point in the tneridiam 
And the time of fia^s pafiing an azimuth in JEhedi-r 
redkion of the line A^, for determinilag the angle 
BAM, was found by bringing the vertjeai-wurein 5 ie 
idlefcope to bife6r a -candle placed (3lwt«4 mile-from 
A) in &e line A Bj «|he itelefcopc was then.ekvated to 
the ftar, and the rime when it paflcd the.i^ai 
Wke taken. 
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Diff. between the 

Neareft point Points on the points on the mi- Apparent zen. 

Names. onthefeaor. micrometer. crometer. diftances. 
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DirF. between the 

Neareftpoint Points on the points on the mi- Appaient iseii, 
if; V Hamea* on the fe^or, micrometer. crometer, diftances. 
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01 ff, between the 

Neareft jpomt Points on the points on the mi- Apparent *en. 
on the feilof, micrometer crometer, d_ftanccs. 




L 299 J 

DitF. between the 

Neareft point Points on the points on the mi- Apparent aen. 
Hanxea, onthe feftor, murometer. crometer. dift.mces. 
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PLANE OF THE 
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1766. 

December* 


» Lyrse. 

o / ft 


7 Androm. 

0 / tr 


0 PerfeL 

0 / ff 


Mean 

Aberration 

Deviation 

Precefs. 

Refia^bon 


I 21 42,0 
I 21 43.5 
1 21 41,7 

I 21 42,40 
■f 2»20 

^ 5,66, 

4- 0,4s 

+• i>3^ 


13 I 15. 54,8 13 o 6 20,3 

15 ^ IS 5^’^^ ^ ^ 

16- I 15 ^5.7 16 0 6 21,0 

19 06 20,2 


I 15 S5»i7 

— 11,76 

— 7,60 

— 3,12 

-f 1,26 


o 6 20,8a 
*— 9,20 

— 8,19 

— 2,64 

0,10 


M€aa2enidifl.’0^. n,,i766. i 21 40,78. 


1766- 

December* 


t 15 33>95 ^ ^ ^>^7 

PLANE OF THE 


i zt 36,0 24 I 16 4,8 24 

21 35,3 ^7 4 >o 2 q 

- 28 16 3,7 28 


21 06 29^7 

24 ^ 30.2^ 

27 6 29,5 


Mean 

I 

21 

35 . 6 ? 

I 

id 4,17 

0 

6 29,48 

Aberration 

■4 


0,15 

— , 

11,63 

— 

9.56 

Deviation , ‘ 



S>6d 

— 

7,60 

— 

8,19 

Precefs. . . 

+ 


0.53 

— 

3.76 


3.05 

Kefra^ion 

4 * 


1,3d 

+ 

1,26 

4 - 

0,10 

Mean zen. dill. 0 ^. ii, 1766 

i 

21 

32.03 

I 

15 42,44 

0 

6 8,78 

D® Plane Ball 

I 

21 

40,78 

J 

15 33.95 

0 

6 0,87 

True mean zen, dill. 1 1 0<^. 1 
1766,^ at the. point N* } 

I 

21 

36,4* 

1 

15 38.19 

0 

6 4,87 

B® at thb point A. 

0, 

, 7 

»o, 79 i 

2 

44 23,10 

I 

34 49.23 

Di&renee 

I 

28 

47. H 

1 

28 44,91 

1 

28 44,40 


28 44,91 
44.4<^‘ 

45.9^ 

4S»09. 

44.34 

i 28 44,99 r: the tme celeftial arch between the 
‘ points N and A,. 


SECTOR EAST. 
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^ PerfeL 


Capella. 


$ Aurigse* 


Caftof.' 


0 

f If 


0 t tf 


« / // 


Of (t 

n 

7 

5 

13 

5 47 4*.o 







5 . 


47 41*0 


4 57 ^ 7*0 

^1 

7 33 36.5 . 

16 


5 2,0 

16 

47 4 i >3 

16 

57 27.7 

16 

7 33 38.2 

19 


5 5>7 

19 

47 44.0 

*9 

57 27.3 

29 

33 38.7 











7 , 

5 ^>6; 


5 47 42,08 


4 57 27.33 


7 33 37.80 



8j6i 


— 3,20 


— 0,60 


- 3,7s 



8,26 


— 7 . 5 * 


— 6,75 


+ 4.20 


— 

2,26 


— 0.95 


— 0,29 


— 1.25 


+ 

7,08 


+ 5 . 8 ^ 


+ 4.95 


+ 7.55 


7 

4 s°>^® 


5 47 36.21 


4 57 24,64 


7 33 44 . 5 * 



SECTOR 

WEST. 



"^1 

7 

S io >3 

21 

5 47 52,8 2i 

4 57 35.3 a* 

7 3 S 80,0 

24 

7 

5 10,5 

24 

S 47 5*.3 24 

57 35 >^ 24 

33 30,8. 

27 


S 9>7 

27 

47 52.0 







28 

57 55,6 



• 






7 

5 20.'7 


5 47 52.03 

4 57 35.30 

7 33 3040 



9.37 


— 4,24 

1,60 

— 3 . 5 ® 



8,26 


— 7 . 5 * 

— 6,75 

+ 4.20 


1 — 

2,56 


- i,b9 

— 0,32 

— i,j6 


+ 

7,08 


+ 5 »®o 

" -f 4>95 

+ 7.55 


7 

4 S 7 ,o 6 


S 47 44598 

4 s 7 31.58 

7 33 37.27 


7 

4 50,62 


5 47 36,21 

4 57 24.04 

7 33 44.S* 


7 

4 53,84 


S 47 40, 6& ' 

4 57 28.12 

7 33 40.90 


8 33 37,82 


7 10 29^20 

6 26 13,20 

6 4 56,56 


1 i8 43*58 : I '28 48, 6d i z8 45,09 i *8 44,54 

this being a 
litdewideof 
the reft is 
ieftoat. 

Erf 


The following arc Obfervations made at the Points N, and iicar in the Year 1764 : 
But the Length of Time between thefe, and thofe made at A, being near three Years — 
probably the Set madehtN, in December 1766^ ‘may be bell tote ufed in determining 
the Length of a Degree of Latitude. 

■ ' STA-R’S ZENITH DISTANCES. 


SECTOR IN THE TENT, PLANE EAST.. 


1764. ' 

y 

Andromedse. 

ijPerfei. aPerfei. 

^ Perfei. 



0 t tf 

0 A // 

0 A // 

Janoary. 

17 

X 15 0,0 

0 5 40,0 

7 4 29.5^ 


19 


0 s 39 >^ 

7 4 3^*0 


20 

I 15 2,2 

0 5 39 >o 9 3 47.0 

7 4 30>z 


21 

I 15 *>3 

0 5 37»5 9 3 49»7 

7 4 30>8 


2Z 

I 15 l ',2 

0 5: 38,0 

7 4 3ho 

Mean, January 

20 

I 15 X ,2 

0 5 38.8 9 3 48>3 

1 4 30,5. 

Aberration declin. 


— 10,0 

— 9,1 — Ji,4 

— 10,4 

Deviation 


— 8>3 

— 5,7 — 6,2 

— 6,7 

Prccefs. ft, 1 Jan. 


- 1,0 

— 0,8 — 0,7 

— Ov 7 

Refraflioii 


4 * i >4 

+ 0,1 + JO, 5 

■b 8,3 

Obfervatory S° of Tent 


+ 0,3 

+ 0,3 + 0,3 

+ 0-3 

Mean zen-dift- 1 Jan» 1764 


I 1 4 48,6 

0 23,6 9 3 40,8 

7 4 ^14 

SECTOR IN 

THE OBSE’RrVATCrRY. PlAnE "WEST; 

Jflmtary 

26 

I 15 w 

o 5 4>.7 '• 

7 4 32,8 

n 

27 

I IS 5,7 

o'"5 41,0 ’ 9 3 57,0 



28 

I H 47 $.“ 

0 5 44.0 9 3 ’ 57>5 

7 4 33 iO 


29 

, I ^5 54 

O’ 5 44 >o 9 3 SS’J 

7 4 



* »s i** 

-0 5 42>7 935:6,6 

7 4 32,^ 

h Beclin.. 


— 9 .& ■ 

8,6 — tii,i 

— 10,3. 

0civladoii D^ 



, — ' J>7 — 6,2 

— 6,7 

Trecefs. frbnai rjanVf 754 



— I,I -- hOr 

0,9 

RtfoiSlion 


+ «4 

4 . 0,1 ■+ 16,5 

* 4 * 

Meanzen.dift. i Jan. 1 764 


1 14 im 

■ '0 5 * 7*4 9 3 48,8 

7 4 

* D* Plane Baft 


t J4 4’S>d 

0 5 23,6 9' 3 40,8 

7 4 214 

True zen. dift. at the pointy 
* 1 Tan. I'rbi. f 

1 14 50,8 

6 5 25 >S. 9 3 44,8 

7 4 22,2 


.^|oOa. n, 1766 4- .4945 


40,56 


+ 34>'5i 


1) 1 766 


I >S iOj^S. ® ^ 


6^06 


7 4 
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Z. DIST. AT THE POINT N. 


PLANE WEST. 




Capella 


j8 Auriga. 

Caftor 

a Lyrffi. 

1764. • 

January, 

February. 

27 

28 

29 
a 

3 

0 r n 

s 47 46.8 

5 47 47.0 

47 40.7 J 
47 47.8 

47 44.7 

28 

29 

?eb.2. 

i 

or 7 / 

4 37 38.4 

4 57 36,4 
• 57 38,0 
F 

4 57 36,8 

4 57 36,2 

— 

Jan. 

. . . 27 

. . 28 

0 / // 

1 21 57.S 

I 21 57,0 

'eb. ... 

3 7 33 

5 7 33 

6 7 33 

8 33 

6,6 AK 

4.8 Dev. 

5.5 

6.8 Refr. 

Feb. 

I ShS 

- 9»5 

— 9^4 

4 “ Qj2 

+ 1,5 

I 21 40,1 


n 

13 

I 22 5,8 

1 22 1,3 

Mean* 

3 ^ 

5 47 46,6 

i 

4 57 374 

5 l 7 33 

5-9 

I 22 2,5 

Serration k Beclin. 


— 74 


— B ^7 


0,6 

— 15,0 

Deviation 


— 8,S 


-- 94 

4 - 

9 »^ 

- 9.4 

ftscds * from i Jan. 1764. 


* 04 


- 0,1 

— 

0,7 

4- 0,3 

Refradibn *>, 


4" 6,7 


■f 5,8 

4 - 

8,8 

4 - ' 1,5 

M^anien.dill. i J, an. 1764 


S 47 36.7 


4. 57 28,0 

7 33 

'" 2,5 

I 21 41,9 








I 21 46,1 







Mean 

I 21 41,0 



PLANE 

-EAS'T, 










Feb. 


Febraary 


• « 

Feb. 



• # » 

. . . lb 

I 22 8,2 




18 






20 

5 47 39.0 

20 

T j / JJI’/ 

4 57 34^7 

20 7 35 

7.3 20 

1 22 10,5 


21 

5 47 38,7 

21 

57 35»o 

2 ‘ 7 35 

6,3 2i 

I 22 8,8 


2Z 

47 38.0 

22 

57 354 

33 

5>7 22 

i 22 9,8 







26 

I 22 10,8 

Mhn . 

21 

S 4.7 38.6 

21 

4 57 354 

21 7 33 

64 22 

1 22 9,6 

Aberration 


— 8,0 


-- 6,9 

4- 

O75 

14,8 

Deviation 


— 8,8 


— 94 

4- 


94 

Precefs. from i Jan#- 


— 0,7 


— 0^2 


0,95 

4 0,35 

Refradion 


+ 6 . 7 ' 


4* 5,8 

4 : 

8,8 

4- 1,5 

Meankn. dift. 1 Jan. r 764 


5 47 27.8 


4 57 24.7 

7 33 23.8 

'1 ji 47,3 

D'^ Plane Weft 


5 47 36*7 


4 57 28iQ 

, ^ 7™3t*22,5 

I 11 4j,o 

True % tii , dift. at the point 1 

N, J Ian. f 

5 47 324 


4 57 46,3 

7 33'23.‘ 

, 1 «ai 44,2 

frecefs, to 1766 


+ >4.56 


+ ' 4.28 

^ 4“ 

iS,97- 

— 7,03 



5 47 46,86 


4 57 30,^ 

7 33 43^07 

1 2-1 3747 



176}. 

May, 7 
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Stars Zenith Diilances obferved at aPoint; chains 91 links North of P 
PLANE EAST. 

' Capella, 

0 / // 

6 0 29,8 
6 0 28,3 
6 0 29,0 
6 0 30,0 



« Lyrae. 


^ Cygni. 


y Cyoni. 

May 

0 / /f 

May 

0 / 

n 

May 

0 / 

n 

6 

I 9 10,^ 

J 3 

4 SO 

6.3 

13 

0 12 59,5 

7 

9 10,0 

Ab. 

4 - 

14.9 

— 15,0 

9 

10,5 

Dev. 

+ 

8.74 


— 8.1 

u 

9^0 

Pjtc, 


3.05 


+ 

4,0 

12 

13 

10,0 

7>7 

Ref. 

+ 

5,6 


+ 

0,2 


fi^C'ygni. 
May 0 / n. 

4 43 0,8 

4425^,2 

43 2,? 
43 0,0 


the ill !*io 

kit J 

Aberration 
Nutation 
Precefs.fr. 1 
j Jan. 1764 j 
Refraft. 

Truejjen. T 
clift. I Jan. > 

17H J = 


4 jfo 32,5 


0 12 40,6 


6 0 29,3 10 I 9,6 May 



hS ■ 

— 

12,3 

19 

4 SO 

8,0 

^9 

0 15 

0,0 

Ab. 4* 


9,0 


9)4 

20 

4 s ° 

9,0 

20 

u 

58,0 

Dev.+ 


1)9 

+ 

i,t 

23 

so 

1^4 

23 

I2 

57,0 

Prec.-«* 

+ 

7)0 

+ 

1,2 

25 

SO 

9,6 

2S 

12 

56,0 

Refr, + 


mean 4 43 

16, 

1A 

4.S 
56 


6 o 25,9 


8 i0,2 


22 4 50 9.5 

■ Ab. + 13,2 

Nut. + 8,74 

Free. — 3,2^ 

Refr. + 5,6 


22 


^ 12 S7,75 mean 4 43 25,^ 
3,5 May - ^ 


+ 

+ 


4.5 

49,2 


mean 4 50 35,8 
Mean "j 

of the S4 4 32,5 
above. J 


0 12 40,6 
0 12 40,6 


May 
^9 4 43 ijO. 

43 B 
23 43 o,| 

' 25 43 2,5 


Truezen.dift. ijan. 1 
1 764, from the mean of > 4 50 53,15 
all the five obfervations. J 


22 

4 43 hi 

— Ab. -f 14,9 

Nut. + 7,6 

0 12 40,60 Free.— 4,8 

Refr, + 5,5 


May <35 Lyrx. 


19 * 9 4»3 
■ 25 9 3,8 

^3 9 ^, 7 . 

Mean of the 2d fete 22 19 4,3 


22 

mean 4 43 24,5 
Meanofi 
the above j 

True zen. diil. i Jan. ^ , 

i 764, from the mean of i 4 43" 2r4 • 
^11 the obfervations J 


Aberration 

Nutation 

frecefs. 

'R^fra^tion 


94 
4 i,r 
4- I?2. 

1 8 47,7 
Mm 8 50,2 

Mekn«tojci:r': ;; 


f ? *; 



1764. 


Star's Zenith Diliances obferved at a Point 7 chains 51 links North of P. 

PLANE WEST. 

Capella. «Lyr». Kygni. yCygni. aCygni. 

0 f n 0 / // 0 f /f 0 I If 0 f ff 


May 0 
June 


28 6 0 32,7 27 
I 0 32,3 28 
S 0 31,7 June 


4 

6 

7 

8 


I 08 59,0 27 4 50 14,8 26 0 

^59,5 28 4505^^^ 27 

June 

8 58,0 3 50 13,0 28 

June 

8 59,8 4 50 15,3 5 

8 58,2 5 50 16,8 4 

8 57,3 6 50 16,3 5 

8 57,3 8 50 18,0 6 

7 

8 


12 52,6 '26 4 43 4,3 

n 51,0 27 43 4,2 

12 31,0 28 43 4,0 

June 

la 51,0 3 43 7>S 

4 43 54 

12 49*8 5 43 ^'5 

12 50,0 6 43 7,8 

12 49,0 7 43 

12 48,0 8 43 8,3 


Mean 

Aberration 
Nutation 
Precefs.from 1 
I Jan. 1764 J 
Refradlion 

I 6 0 32,2 

4 14 

— 9,0 

- 2,2 

+ 7 >o ' 

3 I 8 58,4 

- 6,3 

- 9.4 

+ i.i 

+ i.'a 

3 4 50 ^ 5*9 

+ ^04 

+ ^^74 . 
- 340 

4 5,6 

3 0 12 50,3 

- 11,3 

- 8,1 

+ 4.8 
■+ 0,2 

3 4 43 
■j- 12,8 

+ 7.8 
- 5.2 

+ ?.3 

Meanzeniift" 

I Jan. 1764 
at a point 7 
cb.91 lin». , 
Deplane Bail 

* 6 0 29,4 

0 23,9 

1 8 45,0 

I 8 49,0 

4 p 32.24 

4 50 33.! 5 

0 12 35,7 

0 12 40,60 

4 43 26,9 

4 43 25,0 

Truezen.diit. ' 
I Jan. 1764 
at a pointy 
ck.9ilin. 
North of? ^ 






^ 6 0 26,60 

1 8 47,00 

4 5 ° 33.19 

0 12 38,20 

■ 4 43 23.95 

precefs. to 1 1' 
OiSt. 1766 

• + 14,^6. 

- 7 AS 

+ 23,03 

, - 30,73 

+ 34.59 

Truezen.difl. ‘ 
nOa.1766 
D®. at tlie 
point A 

Difference 

• 6 0 41,16 

7 16 29,20 

I 8 39,97 

+ 7 10,79 

4 50 58,22 

6 6 46,65 

0 12 7,45 

1 3 40,18 

4 44 0,54 

5 59 52.92 

1 15 48, Oi"" 
15 50,76 

48.43 

1 15 50,76 1 15 48,43 

^ Arches I7 different Stars 

I 13 47.83 

I 15 52,38 


47^65 

ton ' ’ ^ i5 4545=theceIellialarc!jbetwe6ntkpok7cb»-9iIin»N.ofPaBiltljepom^ 
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Remarks on re-meafuring the Lines with two redtangular 
Levels, or meafuring Frames. 

The levels ufed in this work were, each, 20 feet in length, and 4 
feet in 'height. They were made of pine, an inch thick, and in form of 
a reftangle ; the breadth of the bottom board was yf inches, that of the 
top = 3 inches, of the ends = 4I inches, and the bottom and top were 
flrengthened with boards firmly fixed to them at right angles. The j^nts 
were fecured with plates of iron, and the ends were plated with brafs. The 
plumb lines ufed in letting them level, were 3 feet and 2 inches in 
length, and hung in the middle of the levels, being fe&ured in a tube from 
the wind, in the manner of carpenters levels ^ wherefore we called thefe by 
the fame name. 

When the pitimb-line bifedled a point at the bottom, the ends wferc 
perpendicular. 

Where the ground was not horizontal, or there were logs, &c. to pafs^ 
over, one end of the level was raifed by a winch and pully. 

The level being fet, a fliort llafF was drove into the ground (very neat* 
and oppolite the plumb-line), in the top of which moved a thin plate of 
iron, about 12 inches long ; at the ends of which were points, which were 
diredled to the, interfedlions of lines, drawn on the board that covered the 
plumb-line^ By bringing the points in a line with one of the faid intet- 
fedlions, if the level was by accident moved, it might be difeovered, and 
brought again to its place. ^ 

A level being thus marked, the end of the other was brought in contao: 
with it, and marked in the fame manner, before the firft was moved j the 
firfl was then taken up, and fet before the lafl. And fo the operation was 
continued. Mr, Dixon attended one plumb-line and ftafF, and I the other. 
The meafure was carried on in a ftrait line, and in the proper diredilion, 
by pointing the levels to the fartheft part of the vifto that could be feen j 
this was readily and accurately done, on account of their lengths. The 
levels were frequently compared with the brafs ftandard, of 5 fet"? provided 
for that purpofe, and the difference was noted between 8 times the brafs 
ftandard, and^ the length of the two levels taken together as may be feen 
in the 3d and 4th columns of the following table. This difference ferves 
for reducing the meafure taken with the levels, to what it would have been 
if it had been taken with the brafs ftandard iifelf; fee column 6th* F or fa- 
cilitating this cotoparifon of the levels with the brafs ftandard, pieces of brafs 
were fixed iutp the bottom boards of the levels, on each of which was 
drawn a faint linew And one tenth of an inch at the end of thebrafs ftan- 
dard being divided into ten parts or hundredths of an inch, the difference 
between eight tinaes the brafs ftandard, and the two levels joined together, was 
wfth,^the help of a magnifying glafs of a fhort focus, determined to great 
Moreover, the brafs ftandard being liable to alter with the changes 
^ further corredlicn becomes neceffury on that account, in 
“ , ' ' , , . order 
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order to reduce tbe meafures to the temperature of 62® of. Fahrenheit''s ther* 
mometer, which is the term to which the former operations of this kind 
have been reduced. For this purpofe, the rate of expan fton of hrafs is taken 
from Mr. Smeaton's experiments^, made with -a.. pyrometer of his invenpon 
(.fee Philof. Trapf. Volo^XLVm. Part IL) which is of an mch 

upon a length of one foot For a variation of of Fahr^nbeiPs thermome- 
, ter 5 whence the expanfion anfwerlng to four tidies the length of the hrafs 
ftandard, or 20 feet, or the length of one level, would be of an inch 

for the fame diiFei'ence of the thermometer and aii inch for 

if of the fame therm orneter. Therefore, in order to find the (sorfedfioh of 
column ytb, the confiant quantity ,00258 was multiplied by the 'difference 
of 62, and the degree of ^ " height of the thermometer ; and that produ^, 
again multiplied by the nti^jber of levels meafured, gave ihe cOTre&bn re*- 
quired in inches and decih^.:^ parts of an inch ; which was additive or fob- 
tradlive, according as the thermometer-was higher or lower than 

In die following' Pfocefs, the ' 

and 2 Coliimns contain the time of the day, M m^mingr A . , 

^ ' afternoon.*- ' - . 

^ --the height of the thermometer at 0^#. ; 

. - ^ the quantity, in hundreth parts 6f andnch, thatthe*W(» 
levels,, taken together, were more or lefs than eight 
times the brafs ftandard, or ^ feet; 

- the number of levels meafured between the tithes, that 
the levels themfelves were meafiMed with the- brafe» 
ftandard.. 

^ 4 . - - - the. correaionsi or quantity in inches^ 

or fuMr^ed 'l#e!s* peafured^ 

; : Ae tevel^i^Nin^moif • of Ids- 

thafi th^e Waff ftandard.. ^ ' 

- u tfjg (y>fre6tion^ or quantity ari&g from the ^ermometej: 

i , in inches. . ' ^ ‘ 


n^n. g. t}« l yvint N» to re-tneafure the lines with two leaaDgular kiwlv 
yT ■' '' '' . ^m&etesch in len^,. ' . , 


17W1.S ' K* a' 

"' F c hn iary ■ ■, ■ 


■ ' 4' 


?..c 

.M 


0 ' %x j®'. . 4^12 203 'S If 4 ^ 

' 'I A S'3.'+'’T2 .5?'-' ;* 

diwiaeihetftdme j, T , ”»4p- 1 ^ 0 ,^^ 

' ©"aadjwheiewecr^ed I2ja» "f ^73. i 

Vos. Lyra.- s i 



6 


J7&8 

Februiry 


D' a third time 

a+. ij ^ S4 

i| A 4f 4,u 

5 39 +’32 •• 
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4 5^7 

9.87 + 0,39 — 0,20 

325 +16,23 “-13.41 


'?S 


a6 9I M 40 +,u; - 

4 A,,4i„+,n^,.,'+7 


+ 14,08 —12,42 


.a? 


Rain. 


^,4 ^ ^ , - 

ja 8| M 40 -i-,c8 ?o 
^ ' - -f 3.20 


Rain in cht af- 
0 j 41 temnrn*, 


Mar4»'' 


M- 51 ' +",^3 3 io 
4! A 42 +,2I 


+ 35,20 —20,64 


M .M. +. 20 ” 

I . 1 : A , 51 . ' +.' 0 , 


T~: 


’•; 9 S', -.M. ■+?““ ' 200 - 

.1: A SJ +’’0 ,,o 

si 


+ iS >0 

+ 9,69 


-10,58 

“ 54® 




' i “w, t ’^25 +*. 8,20 — 4.33 

■ I # .'^^45.' ' '■-“ ■■ ' 


J . f y t • ^ 

H M 31 ++9 2C0 +17.S0 

a - A 38 +,i6 0 

5i, : . 30 +r>®5 ^ 

3 8 M 27 +,i8 


-J4>i9 

-10, 8j . 


5 0 cr* */ . J*'' 220', +16,50 . —15.89 

,, ^ Jl'j „ j; 2 P ' Hh B 4 ^ •— 8 26 


;■ > ' :~ 




.w* ': '■ ' ., .. "..... 

■ ‘+'S.3? -8.r» St'S 

■ „„ I I itti i -jui rii i '',i4'.w — r 


.7 


' f - 

■ M’ #++«M03' 


'=“'‘''" 45 ' 


+' 3,8 ' ^10)68 L 
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Sr 


8| M 51 +,065 


52 +,OIj 


8 | M 58 
o| A 61 


270 

- 3 *J 0 , ■ 

- 2,44 

uo 

— 2,58 ■ 

“ 0-85 

179^3^ 

— i >79 , - 

- 


Here fubtraS 4 
inches, for 
ing roun4 tfifi 
corner of a barn. 


c This reacheii the point P. 

Hence^N P = 3914,45 levels 4 199,02 inches — 1)8,40 inches zc ySago,)! feet# 


Began at the Point C. 


ir 

11 

M 

do 

—>4 ■ 

i37'iS 

X2 

9 

M 

52 

+, 07 - 

JO 8 


J 

A 

58 

+,0I 

T r*/i 


si 


53 

+>08 




+ 2,16 — 1,95 
+ 2,61 


j ) Began, where we lelt on the i2ih infant, to meafure as 


10 M 34 +^ 09 ' 

2 A 40 + 5 Q 9 . 

S 36 

i8 ^ M 36 +,085 

2 A 42 4‘j03 


+ sm 8„5t 

4 6,w — 8, or 


+ 

4 4,06 


^ ^^33*35 *-*7.rf ” . ' 

This reached the pbint- IX 

Hence C D z: 1330,50 levels + 4463 fehes— %95 inches' zi 26608^06 kt& 
Fron^ 1)49 ^ = I chain, md 36 *Iink$ fnjmAhefewj x ^g|y6 feet.. 

^ ■---'• r 1 ^ 1 — .1 I.-... ,,, — ...^ .i n i li i ^ ii. - . t I I |.. «i . . — I . i- .■ | .■>|||,| „ . A. | l ^ ll I 

) aa , oent to Philadelpi^‘ay*about 46. miles diftant,,for. tentSy See.... , . 

f. 24.' * ifegaiiaithe|K)mjt B, tomeafuretheline AB. 

. ... ^ j 22 — ' 5, 28 442^ : ^ ‘ i - “ 

' ‘‘l” A -fj " 


0 


27 


Sf2-, 
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$ 29 8 M 40 +,19 264 

2 A 47 +>°9 24 

51 -40 +,n 


g '30 8| M 38 +j ’4 288 

• ■ 192 

6 | . 4 S +>io 

8 ^ ^ 45 +.IS 

... -^ A 62 § 

61 .49 4 ', 17. ^ 


+,18,48 

+,i 3 >,a 


+"’95 

+ 5>9S 


+12,85 

+ 1+1S 


Compared two 

thermometers .j 
they agreed 
within one di- 
vifion. 


By accident me 
oftbethermom. 
was broke. 


„ 4 . 8, . M .39. +.195 
a A 52 +,19 
-— ■ 6 ■ SS +>■^9 


+31,10 
+ 19*38 



4 9I ^ 3 ^ +>°4 212 +12,48 

6 ^6 +« 


-14,08 -Snow in the 
9,16 evening* 


t ;> 37 ;i+»i 4 

.3 • A . 51' +,13 

GroflWBol»eini,^Ttr«5jliqiiel)f =: 


228 +15,39 

204 +fsM 

33 i 87 S + 


-Snow all day 
and froft at 
night. 



a„ 3 4 


1768 I 

April ’* 

"h 9 9 

, , . 2 

. ,.!i. Ts ),’* 6 
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5 6 


M 44 +}165 

A 57 CO 
51 +s02 


J 92 

204 ' 


4- 7>9S 

+ 1,02 


1 . 

— 5,69 

4,21 


0 . 


- .^1 .. . - — - — — - 

'JL M. . aS8 - 

‘i ^ « -.'5 “ 

;^6§ 59 -,I 0 

-r--I 2 , 8 l . + 047 , ., 

—14,82 + 0,29 

-47 *^^,02 5 

. -.,3 A 70 -,14 ^ e 

••»■;... ' .*& 60 — ’°3 ^ 

—13,92 — 3,14 

— 6,63 + I,2t 

- - ■, ^ - 

.2. 1 : 3 .. 9 .. M 64 “,? 9 .L:.^j 4 © . 

I A 76 ~,iQ5 j . 

6 ’*'(64 ' 4 -»o 7 '■ ■* 

^ 'i|86. +: ■ ' ♦ ' ! ^ 

, ’ K * * .* h ... 

41 “' A 33 1 

9 >^ 

5> 15 9 M -45 -f >iS 264 

' ' '3 

' ternoon : tl 

1 T ^ day we paii 

+ 23»?6 nj |7 ^j-ougii vsrat 

^ ^ ..1 1 ^ 

> oai . 

4 V A 56 +,205 

. ^ f 1 

+^,99 ' • 

© . .i7-'s‘ 

!®‘ 1 418 '8i M 52 4 -,Tli it&A 

, ,.. 'Ndto 67 -“,02 2 

. ,.58 ,--,01 ^ 

4- 6,20 — 2,70 
— 1,44 -}- 0,2^ , ' i 

, r '*9 *M' *33 ^ • ■ 

' ” =’'*3 ^ H r^^7S ^ 

. ..aa . .after 3^ aft. t32 

940 ^ 2»*3 

("iviaAfju-i'i A 7 “ — ,005 

6| 61 —,02 
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1 2 ‘ 3 4 

b 

8| -M 52 +.o6 
j| A 75 +>02 
aft. a A 
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5 • 



27 10 M 73 
5i A 72 


^ 420- 
->C 3 S-. 


■ ' * Left off la 'a 

fwamp of wa- 
. , ter 18 inches 

+ 7.92 + J>S 3 deep. ■ ■ 

Rain <Jay and 
nigbt> ^ 

Rain till 11 ^ 
'AM., ^ 


Swamps fo fail 
^of water we 
could not pro* 
ceej, 

' f i ' . » 


— 3+8 +ii .’38 



:an.3R <.:!■ ^ ^ >> 33^ +-.*54° + 

. ^..6,, 73 -Tjit ^ 


* ®| '^ '51 i’®* '■ 384“’' +13.44 '-■ fi'> 93 - 

' ' ' ' '?, 'V ' '^i 4 ' fi--, ^ This, <iay we 

I V'fouWthe dift. 

v; -'tleween the 
■1 20,. ^ ^7,^ ' ^+ |;of ‘^St ^«4 

|i S+li .. + ^*59 + + 7 + 'Mi and I. 

fci ‘■■••; ’ TSt, ; , . . fee* otore than. 

_ rrr .li'; ";; fetWCm* 
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May 

% 

1234 

h 

5 8 M 70} +.115 

a A' .86 +,02 . 

si 72 +,09 

5 

264 
132, ;• 

6 

+ 8 > 97 - 
+ 3 .t >3 

T 

+ 10)90 
+ S .79 


? 

6 9f M 66 +,t4- 
4 ,A 63 +,ijS 
aft. 4'“ A 

3 H 

72 

4*29 H 

T 2,55 


i 

7 8 M 60 +,185 
. • 3 A 74 +,065 

408 

• + 2S,S 

+ S>26 


0 

8--- ' •■ ■■■ 






> ■ 

9' 7l M " '63 +.03 ' 

4§ A 85 —,09s 

528 

~ 8169 

+ 16,3s 

1 * ' - 


10 8| M in +,005* 

? 7 A 68 

37 i 

+ 1.49 

+ 2)40 



11, 91 ^ 7 ® 

6| A 72 4-)06 . 

528 

+*444 , 

.+12,26 

, t 

Raia in thii 
^Ight * and ' 
morning. 

V 

12 '7 M 541 +.23 

; 2 A 67 +,03 

61 , . 68 +,ois._ 

264 

276 

+17.16: 

+ 3 -<> 3 - 

i 

— 0,68 
+ 3’92 

Rainlaftnight* 

9 ,1. 

13 .8| ^ 68 +»i 9 

"'3 A P “-»o« 

rft. 3^A . •’ 

300 

• 96- 

.. i.,; i’*.. 

+ H3 

+ 9 , 7 * 


%'/' ’ 

14 ’ lo| M 66 

- , ,^'3 ''h'. 74 f 4*'44 

2&4 


;+ s+s- 

’ , ■ 

O' 

‘ 

Ij- ' ' ' 

j6 ~’^'*M-vs7,' 4T>if ■■ " 

.,',,,)j3| A^'8r -s >4 ' 

384^ 

w 

* 44 - 

: +f/ 4 f 

t W 3 





j A Sy.. ^#IS ^ 
'!<r,W [ iftt 3^ A . - H4 



5 4' 


5 


6 




1768 

May 


t a 

k 


18 8| M 67 +,085 

1 .A 90 +,14 


+ 8313 


Faffed through 
. Mar&yHope, 
*^ater 4 or 5 
' feet deep* 


% 

19 

9s M 69 

3 A 86 

+>15 

+>07,5 

264 

+4*78 

1 — — 

+io >55 ' 

§ 

20 

8 M 69 

3 *A 03 
. aft 3 .A 

+»i 7 
+,04 ■ 

276, 

168 

. .+ 23 j 3 I 

Great dews 

. • n 4 

+11,76.. mgs paft. ■' 

h - 

- 21 

9 M 73 

4 A §6 

+ 5O.8. 
-~>QI 

366 


' +i.6j,aS' Great dew. 

0 

22 




- 


D 

23- 


("VrC '1* 


1 ' 

Rain» 

T~ 

24 

7 M 50 

.3, 'A .K 

aft. 3*' A 

+»35 

4 ^ 0 ., 

x8o 

' . “f: 9254 ^^ 

+ 0,85/ 




jind this morii* 


r V’? I +;?/ 


water 'part d 
the day,,. 


.. . . Uam.k&jalghfc 

S?®'"' }*-rr 8^5 %,.ibe levels. 

Kk A A3 ‘ contlimto' 
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1768 

May 


31 


123 4 

h 

8| M 79 +>oi 
3I A 90 — ,12 


376 


Very<iry wea- 
-10,34 +21^82 tberfcrjdays 

paft. 


This reach’d to the North fide of the riv^r Nanticoke, near to the 7th milepoft; 

here we left a mark, • > 

% June % PalTed over the river Nanticoke, and began at the 6th mile poftfrom the 
point A. 

8 M 84 +,075 

2i A 74 +,08 300 

aft. ai^A 228 +20,59 +23,15 


' ^ 1 1 . 1 1;? 2,6 

aft. 3^ A 264 


+29,04 +31,50 


4 M 64 4-?2i3 298>87 S +2IjJ5 +ii> 32 AtthepointA. 


1 A 82 


00 


O 


Began the 6th mile poft, and meafured Northward through the fwamp 
of Nanticokc. 


7| M 67 +,12 
2 A 77 +,055 
Crofs the river to the 


230 4- 10,12'! to the river 

6583 


Crofs the river to the n 

mark left the 31 il of > 3+^7* + ^^54 

' May. ‘3 


May^ 

This finiflhed the line A B.“ fThe breadth of the rivers was found 
Hence AB=:2 x 696, 47 levels +892,34111-4 picafuring abafe, and taking angles with 
dies +94,51 inches=:434oa,64 feet. U Hadley’s quadrant. ■ 

Note. The reckoning was kept. by ftretching a rope in the line to be meafured (in 
general) + 12 levels, which was often proved : and it was almoft iihpoliibie that an 
error could arife j as we always began the rope with the fame level, and ended it with 
the other 5 the rt^pe not being removed til! the laft level was fet ' 

The perfon that fetched the rope, fometimes Dixon, and t|metimes myfdfi 
kept the account of +e pumber of ropes meahired : though the mile p«^s in the Hne^ 
AB and DC were fuffident for that purpbfe, as the lines had be^ fiirAen meafured 

before. '' J 

In the line NP there were no milepbfls, but two or three mtermediate marks, wMch 
we found to agree in a genera! law with |he levels. * ^ J 

^ 'Suppofing the levels exa% =20 feet each j then fir the line NP a mile per chain 
meafure a mile and^9,44 feet by the levels 5 and in the line CD a mile per chain 
meafurecr:a mile and 9,86 feet by the levels. 1 

Yol, Lvm. T t B 
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In the line AB, what the levels make more than the chain, between the mile pofis*- 
as follows. 


MjIfS from 
the point 
A. 

8i ^ 

So'* 

76 

75 

72 

7° 

66 

61 

60 

59 

58 

56 

55 
54 
' SS, 
52 


DIff, in- 
feet. 

14I } 

3°f 

25 

14 
43 
32I 

6i 

J5- 

33+ 

33I 

i6§ 

iSi. 

i6i 

Hi 

15 
13 , 
i2i 

; 


Milei from DIff. in 
tho point feet, 


43 

42 

40 

39 

38 

36 

35 

34 

33 

2 & 

27 

25 

24 

23 

22 -. 

21 

19 

18 

15 


SI 

II 

^3 

5° 

13 

n 

49 

11 

10 

48 

9i 

9 

47 

9 I 

4 8 

45) , 

ifi 


■'44 

7, 

4 

43 

. 9i 

2 

0 


}{ Here nppears to be an 
error of one chain =66 ■ 
feetj in the chain mea- 
fure, as obferved before-, . 

p. 318.- 

8 

14 

14 

hI 

14. 

Hi- 

Hi 

79i 

15 

32' 

20|. 

14 

Ilf 

I2f, 

22 

Hi 

‘29‘.' , ' 

Hi" " 

5 

ni 

8 " 

7i 

H 

23 

• 13 

2ii 


We tOoJC notice©! omerenra as wc urcaiwrqu uum « w a, 

by the'ebaiff fay the quantity above, which fliews ftat the efaait) 

“*®-^^‘*‘-allv extfchdkS feWf W ufe; as wehad clireft proof of, being qfaligcd to 
any extena,, ,g_ , , 
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To find the Latitude of the Point N. 

^ Perfei Capella 39 Aui-igae CaHor w Lyr^* 

147 33.3 4 57*6.3 7 33 W *^.44.* 

Surs decl. by Dr. BradUy,^ 47 0 4°.° 45 43 33.0 44 53 44.* 3* $6,8 38 34 34 .° 

.Ljtitodtbythtdiffetentllui. 39 5 ^ 17.8 5 ® *®'7 > 7.9 15,9 56 18,1 

20,7 
179 
19,9 

18,2 i 

■Atoll 3956 1 8,9 ::::;the latitude of the point N. | 

Arch between N and A=; i 28 44,9 1 

38 2'7 54 tr: latitude of the point A» 

^9 U 56 ::r the mean latitiade. 

Cha. Mafon. 
Jere. Dixon. 


The Length of a Degree of Latitude in the Province of Maryland an^ 
Pennfylvania, deduced froto 1^, for^gt^ Operations j. by the 
AftronomertojA* ■ :-n ’Tr'. 1 | 

'T' H E difference of latitude of tRe points N and Aj or the amplitude of the celefliaj 
A arch, anfwering to the difiance between the parallels of latitude palling through 
M and A, has been found by the fe<3or, page 3065 to be 28' terieftriaj 

aeafure k the difence of the faid parallels is nett to be found; This is compofed o\ 
the-fom of the lines N P, C D, J>g, and AR, the laft mentioned line being the re- 
duaion of A B no a meridian line palfing throu^ A : therefore B R expre®^ k par^lel 
of latitude paffing through B. Let be an arch of a great circle drawii jler^ndiciilaJi 
to the meridian fine, AR produced# The triangle BAf, on account of the fmallnef^ 
of its fides with refpeft to the radius of the earth, and the fmallr^s of the ahgle B A| 
43' 30^' may be taken for a ptee-re^ilinear triangkj in wM follows, yi?ithoin 
aniy fenfible error, as will “^l^ar to^smy one #ho makes tfel* Therefore it w^ 
he, by proportion^ as radius Is to iie cofincof, ihea^lcB'Afc3'^ 43^ 

A S?::«4^iIi, 6 Englifo feet, to A to433<b§4,6 foet* But this is tok leffind 
by, the, ^antity R r, or the difeftcf of ^e parallel circle B R from to great circle 
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which is to a thtui proportional to the diameter of the earth and the line B as 
etan2;entof the latitude of the point Bj to the radius» Whence (eet 

hich fubtracled from A ^ juft found = 

43309456 leaves 

To which add J 
as found before^ 

The fum is . . . • 


AR= 

433078 8 feet 

NP= 

78290,7 

CD= 

26608 0 

D^= 

897 

=: 

538067 feet 


? an arch of meridian intercepted between the parallels of latitude palling through the 
oitits N and A, aiifwering to the celeftial arch 1° 28' 45'^ 

Then fay, as T 28' 45"; is to T : : fo i$ 538067 teet, to 363763 Engliih feet, 
diich is the length of a degree of latitude in the provinces of Pennfylvania and Mary- 
•ind. I'he latitude of the Northernmoft point N, was determined from the zenith 
ilknees of feveral ftars, fee page 323=::39° 56' 19" and the latitude of the Souther- 
10ft point A =: 38'’ 27' 34''. Therefore the mean latitude expreffed in degrees and 
rinlitcsis 12 ’. 

To reduce this meafure of a degree to the meafureof the Paris toife, it muft be 
relTiiledj that the meafure of the French foot was found upon a very accurate 
omparifon, made by Mr. Graham, of the toife of the Royal Academy of Sciences at 
^aris, with the Royal Society's brafs ftandard, to be to the Englifti foot, as 1 14 to loy. 
iee Philofophical Tranfadf, Voi. XLII. p. 183, 7 'herefore fay as 114 : is to^ioj : : fo 
5 363763 the meafure^^pf^ the degree in Engiiih feet, to 341427 ^h® rnealureof the 
egree in Trench feet, which divided by 6, the number of feet in a toife, gives the 
sngthof the degree =56904! Paris toifes, in the latitude 39° 12' North* 

Such is the length of a degree in this latitude, fuppofing the live feet brafs ftandard 
nade.iife of ip this meafure to haye been exadfly*a4jufted to the length’ of the Royal 
iociety^s brafs ftandard. It was really adjufted by Mr* Bird^^ by his accurate^ brafs fcale 
equal parts, which he makes fuch excellent ufe of in dividing aftronomica! inftru* 
nents^ and which is juft t'lsWth part of an inch fliorter than the Royal Society's brafs 
bndard upon alength of three feet. If one would take notice offo fmall a difference, the 
ength of a degree juft found muft be lelTened by part, or by ten feet, in order 

p redneo it, to the meafure of the Royal Society's ftandard. Since I am treating of fuch 
sMes, ‘ mby - it be allowed me to add, that the five feet brafs ftandard ^ having been 
igaih Compared with Mr* Bird’s fcale, fince its return from North America, appeared 
30th to niyfelf apdMj*, Bird to be juft inch,&orter than the^ fcale, 

jEpbn that fide on wbicfi the hundredths of an. inch are placed at one end, and p^-^tha 
jf 'an inch fliorter than the fcale uppn the oppofite fide ? which diminution of its length 
^ u|dphbtedly owing to the fmall wearing or battering which it has met with in the 
that was ^ made 'pf ft* . But the divided fide of the' rod having bceii that 
ufe of in meafuring the levels, is what is to be regarded in the prefect 
allow for the tyfacittg of the rodi one may fepppfritto haveiuffer- 
then ope omft, take- a mean between fts faft length, which 
fcab, and_fts prefect length, wMch^ft-t^tiV^th of an inch 
«r a have ‘been paff of an! inch fliorter 

. thap 
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than Mr, Bird’s fcalc ; on which account the length of the degree {honld be further 
(jiminifhed by 3 which added to lo feet, the corredlion required 

on account of the difference of Mr. Bird’s fcale and the Royal Society’s f}ahdSrd,'|ives 
13 feet to be fubtttaded frqm ' the length ‘of the degree calculated above. -The whole 
corredinn will perhaps bethought fcarcfe deferjving of\nptice, efpecially as an error of 
only i" in the cel#iil meaAire/wouidprq'ducfjan :error'ofho Idfs than 67 feet inUhe 
length of the degr|e. Moreover it is .prqhiable’that the length .of a degree has been 
already taken 10 oy 20 feet too lhort,by' placing‘the poihtC .too far to the Southward ; 
which would about balance the fmall corredion in'qu'eftion. Therefore, all things 
being confidered, the length of the degree may be Rated as given above, viz* ,=362763 
Englifn feet or 56904I Paris toifes. It muft, however, be ohferved, that the accuracy 
of this redudion into Paris toifes depends upon a fuppofition that the length pfjthe 
French toife, which is of iron, wa^ \m cM by the gentlemen, of the Royal Acadenby of 
Sciences, ove^tolhemfot th’at\pqrpoffby^^^^ Graham (which, 

was afterwards rettfrhed to him) j in a room where the'helf anfwered to 62 of 

Fahrenheit’s therniometer, , or 15 of „ Reaumur’s, or nearly To, 
enough, hut k a p6int that does not appear to have been afeertainedr" For, on account 
of the difference of expanfion qf br-tfs and iron ;j 2 rods made of tbefe metals, hiowiver 
accurately they ma| be made bY dqual lengths firl|j^Vill only agree ’ together a|ter- 
wards in the fame fcmperature-of fh^afr in which tff^"iWbfe|origif)aIiy adjuRed t|ge* 
ther. It is fortmiie that the uncertainty iff-the ^rdfenta^e is ^btf fm^h, fince*^ 
difference of Fahlnheit’s theimki^eter^br i 6 '" 1 bf Reaumurs produces, hccordm| to 

m M r\ \ ’ I . * _X IryM*. .«if 


toifes in the length|of the degree* 
It fs however to ‘ 
meafures might h 
temperature of theuir, ss ff^jvn: 


experiments, a difference of tW/expanfions of Srafs iron qf only 
t^hfeh would cauib an ©rror^of only 27 EngltRi feet or: about ij. faris 
thkthe degree.' _ 'A- a.. ' . 7 ,; 


Mr. Smeaton’s 
'r i i which ^ 

the lenffthlof ^ ^ 

e wifhed, that"^ the proportion .of lengths of the French and Fhglifc 
again afeertained by; another carefuhyxperinient, whichjthe 


,e timefl 



POSTSCRIPT, BY Tif\I^Tltt>NOM]ER 


H aving* . 

America^ and at w 
to French merfurf|Pw 
Mr, Graham j p: , , 
moraetcr at Paris^l 
rod, .fent thither M 

forwards determirH' bf'hMfe-’Mi'tefii 


cirqumftaice fcouM;be hoc^ 
tq ta,|| thet'rciA-td’^fe 
adly adjufte^to 


defeXande, of the''RoyarA<^Wy 
^ meiw of \a degree of. iatiti^esS^flffth 
idoui^»bot^ the cerqaip"^' 

|ihe Eng^'to the 
“>had.lieql|k^a , 
lencffjron toife was|p| 
fpf<%ornon 
fmeifejxed 
, ..on i 

. i tift I rctfuelthe faw 

hehasb4n 
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which he fays are cxa£\ly adjiifted to theflandard of the toife ufed by Meff De I* 
Condamine and Boiiguertn the meafttreof the degrees of latitude at Peru, in order to tl^h* 
being cenupared with theEnglifh meafure. This comparifon has been made by Mr. Bird, 
with^his ufual accuracy, while I was prefeiit, and alfo examined the fame, fince my 
account of the leaigth of the degree of latitude aforegoing was printed 5 and the refult is, 
that the longeft of the two toifes (for there is a fmall difference between them), and 
which has fmcebeen marked with the letter A, is equal to 76,738 inches by Mr. Bird’s 
brafs fculfi of equal parts, and the fcortelf toife, which is marked B, iscz^yhjysS inches 
by the fame fcalej the height of Fahrenheit’s thermometer in the room being 61 de* 
grees. The mean of the lengths of' the two toifes is therefore = 76,7363 inches by 
Mr. Bird’s fcale. But Mi\ Bird’s feale is gndueh upon g^Jeet fhorter than 

the Royal Society’s kafs ffandard, ahff confequently too firore for the fame 

upon 76,7365 ihtbes ; therefore of an inch muft be fiibtra£fedfrom76,7365; 

which leaves 76,7^44 for the length of the Paris toife in meafures of the Royal So- 
ciety’s brafs {fandard, in the temperature of 61'’ of Fahrenheit’s thermometer.^ In the 
temperature of 62'’ it will be a little {hotter ; or it itjay be taken :c: 76,734 inches in 
meafures of the, Royhl Society’s brafs ftandard. This is of about ^.^d of an 

inch longer thati’ tyas determined by Mr, Graham’s experiment Hence it appears, 
that I was miftaken m fuppofing^ iti p. 325, that the uncertainty about the true pro* 
pottion of the Englifti and French meafmes was but fma]l,Tincc the error in the for- 
jiier d^t^^rminatibn now appears to have been of ^he whole, or equivalent to 

whai might produced of '84^ of Fahrenheit’s thermt^eter^ 

Whence it afofe I canqot pretend to fay^ neither is it very material to enquiie^ but the 
M$#piam,'^ an4ffully fhe propriety of repeating the experiment, ' 

^ ik. degree, mealwted* ^y Me^ffeursMafon and Dixon, 

then reduced 'to 




■96^763 Englifti feet, the length of the degree foiiriaW tio 1; feet brafs 


til# diff^sBce- betwetfU'Mr. Bird s fcale 
and WlWal Sociity’s ftaidarcl, an4 g f«t foe' tbe wearing of the brafs rod; 3 nd there 


“IfaffiC fof ® iragrh'W' tts 

f*H6^ TYAfttlOn' 


';degfee., JSIjTvi” 

4^ i ' ''tii Mt A * ."if fhj^' dpQ-rrr 











[ 3 * 7 ] 

afthe fame time touching the other cheek, the moveable cheek was icrewed faft ; and 
thus the toife v/as exadlly contained between the cheeks without any fiiake, and it is 
evident that the interval between the cheeks was exactly equal to the length of the toife. 
In order to raeafure this interval, the toife being taken away, very fine lines were 
drawn with a fine point, , at the end of each cheek, upon the brafs pins which were in 
the fame plain with the board : then the cheeks vvcre removed, and fine points mad? 
at the outer extremity of each line, and .this diftance being taken between the fine 
points of abeam compafs, was transferred to the fcale, and thus the length of the toife 
was found in meafures of the fcale, which is divided by a vernier to.thoufandths of an 
inch.. The toifes and brafs fcale had been left together in the faros .room,^ and near 
one another all the night before, and till the very time of making the comparifpn of the 
toifes with the fcale, in order to be fare that they were all affeaed with the fame de- 
greeof teat. ' - '15 v ' 

As k may te agreeable to the reater to fee the refak meafures 

degrees of latitute, that have been taken' with later rntfr-uments ate ’proper ^ccuracytj 
brought together into one view, the following table is here added* , 


i/engthofa 
degree In 
Paris toifes. 

Mean 

latitude. 

* It^ames of the obfervers. 

^ears m vvhicn 
the degrees were 
meafured. 

57422 

5707+ 

57091 

57028 

57069 

56979 

56888 

tb'" 26' N 

49 23 N 
47 40 N 
45 ,0 N 

44 44 N 
43 0 N 

39 12 N 

M. de Maupertuis, &c. , . . . 

M. de Maupertuis, &c. and M. Caffini 
P. Liefganig . ...... 

iM. CalTmi ... ..... 

P, Beccaria. . . . ^ . 

Le Pere Bofcowich and Le Maire 

Mefll Mafon aud Dixoa. ^ . 

1736 and 1737 
1739 and 1740' 
1768 

1739 and 1740 
1768 

1752 

1764 to 1768 
1736 . to 1743 

OS?'-,: ' . 


If this degree, te Compared y?ith the degtei me^furel at, the equator 
in the hypotheSs of the earth^e tetog a;n oblate ,^heroid^ the ratio of the equatorial to 
, tlc'|b}ar>dkiiieter will ^ compared with 

, toifes (I Have fub^te 

ufth of a line the 

Article 2loy hf ;tte 
‘ 1 .Xte;fi%:fid^erenee of thefe Pttef 



hi 
‘'tue 



||:bes takfu 

\*q,r 

.efeQib 

meafure’qi | 

's', aewuh 




OTuing, perhaps too far, from the level difpofitlon f 

erS o&el But the Honourable Mr. Henry Cavend.fli has fmce confidercd this mat* 

WmL minutely i and having mathematically inveftigated feveral rules for finding the 

StrXrTof tbi inequalities of the Earth, has, upon probable f f ' 

diftance and height of the Allegany mountains from the degree meafured, and the 
depth and declivity of the Atlantic ocean, computed what alteration 
in the length of t4 degree, from the attraaion of the fatd hills, and the defeft of at* 
traaion o^f the Atlantic ; and finds the degree may have been diminiflied hy 6o or loo 
toifes from thefe caufes. He has alfo found, by fimilar calculations, that the degre 
meafured in Italy, and at the Cape of Good Hope* may be very fenfibly affeaed by 
the attraaion o/hills, .and defeatrf the attraaion of the Mediterrantaa Sea and Indian 

^Thimlea, which I ufed in calculating the ratio of the equatorial diameter to the po* 

laf axis* *om the North American degree, compared with thofe 

iirndv are thofe given by Mr. John Rohertfon, Librarian to the R<^a Society, m 

his^ Ilem^ts of Navfgation,^ p. 597'. wbHcTn'^the few 

metrical Analyfis of the problem, which he has alfo given to fte public in tMiarne 

place, togethCT with feme other problems depending upon it, which were neceflary to 
complete the fuhjea, 
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XLIIL Afimmkal Ohjtrvaikm-y made in the Fork oj 
the River BrandiVine in Pennfylv'ania, for determining 
the going of a Clock fent thither by the Royal Societyj in 
order to find the Difference of Gravity between the Royal 
Obfervatory at Greenwich, and the Place where the Clock 
oJoas fit up in Pennfyivania; to wliicb are added^ an .Oh- 
fervation of the E-nd of an Eclipfe of the Moon^ and Jome 
Immerfiom of Jupiter’s Firfi Satellite obferved at the fame 
Place in Pennfylvania : By Charles Mafon W Jeremiah 
Dixon. 

Read December 15 , 1768 , 


The Place where thefe Obfervatlons were made is the Northernmoft Point of 
tlie Lines that were meafuted for a Degree of Latitude, or Point N, (fee Tab. XIII. 
fig. 2.) relative to* that Mcafiire; it lies 31 Miles Weft, by Meafurenient ; and 10^,5 
South of the Southernmoft Point of the City of Philadelphia, as found by theSeaor. 

1766 , 

Decemb.^ *“ ' 

S 24 f 4 *8 40 

p 184 - 


5 24 f 4 28 40 ...... t 

a 3 ° 184- s 2i 3 / 

* ‘ ^ ' t 32 5f 26 40 J 


28 f 4 28 41 


40 

5 .20 

'V '■ 


Equal Alfitudes of Capella. 
Altitudes of ditto. 





; 3 ' 4 , 10 ; . ^ 

4 '5 A2f '■ 5.^43' ., 

,7. ' 12, 4^ Altitudes of ditoy 

■ ' V'"' i’' ■' 

•* 1 '.^.^.,., '39 * 0 , 

■- 40 3 f ■ 


of 

' ' /:ffT 
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1767 


Time per Clock. 


January. ^ 

h / 

h ' 

S 7 

3 50 

s ss 

51 39 + 

5 & 


5 ^ 56I 

57 

% 8 

4 4 48 

s 40 

6 7 i 

41 


7 30- 

42 

. * . . 

la 59 30 


h - 10 f 

6 21 28 

8 2 


22 43 

4 

24 00 

7 34 18 

5 

? 16 1 

'4 5 4 + 

5 35 


6 25 

■ 38 

..# ..1 

L 7 so " 

!» ' ni 

[4- '4 8| 

5 34 

■ ^ 

« * A, 

i ’jItIpI' ' 


ff-'. ' 27' 

f 3 32 S 3 

6' a 

34 5 - 

3 


<• 35 ' 19I 

4 


UJ 


ii 


f The firft Satellite of Jupiter immerged. 


I Apparent time 8 1 7 42 47I 


18- J 


f The firft Satellite of Jupiter immerged, 
I Apparent time jo 12 10 23* 


V I — - 


Tehniaiy. 


$ 3f 4 ai iai o 30. ,•‘,^2,1. . . 

^ti*ales'^i*f Capella. 


I J 

6' 36- jpi'] 


. Winiy. 




From thefe obfervatioils we have the time of Capella’s paffing the meridian, and the 
rate of the clock’s going as follows : 


1766 

‘jf pafled merid. 
per clock. 

. Clock lofes 
of Sid, time 
per day* 

Mean 

If ate of 
therm. 

Decemb, 

h f ff 

// 

0 

24 

4 57 40+ 

16,3 

35 

28 

5 ^ 35 

18,0 


17^7 

55 59 

134 

6 

January, i 

55 32 + 

14,8 

37 

7 

54 3 

17^0 

20 

8 

53 4 ^ 

16.3 1 

37 

16 

51 36 

16,0 

3 ^ 

19 

50 4° "4 

* 5)^3 

33 


48 43+ 

15.35 

28 

February. 4 

46 401 

15.5 

30 

8 

25 

45 

41 8— 

15.9 

35 


1764 

Marcn, 


D eclipfed 
Time per watch. 


17 8 4 10 


SEclipfe of the 
ended. 

h r tt 


8 58 46 
9 I 16 
4 5 . 


lO 57 
29 41 
P- 9 


[ akitud. 


[ of Re- 
* gulus. 


The v.’jttcli wc&t YW regular fider. time. 

•Hence the eclipfe ended at 8^ S 9 '^ 

|app. time, in the forks of the river Bran- 
di wine. 


N. B. The edge of the earth’s fhadow on the D ’s difkwas the beftdeSned I ever 
faw : it was remarkably diftin<fi: from the penurobral fhade. 

N. B. The clock was firmly fcrewed to a piece of timber, 2% inches in breadth, 
and five inches and a quarter thick ; the faid piece of timber was let four feet into the 
ground, which was compofed of a very firm, dry, hard clay. 

The clock was placed in a tent, with Fahrenheit’s thermometer hung to its fide ; and 
a blanket was wraped round the clock and thermometer, to fecure it from any wind 
that might enter the tent. The pendulem was tdjufted to the upper fcratch, with 
N® 3. at the Index, is dirc^^i by the Rev. Mr, Mafkelyne, Afironomcr Royal : but the 
fpringatthefurpenfionof the pendulum having been broke, (when the ibip, in which it- 
was fent, was wrecked on the Jerfey coafl:)wecannotbecertamthatthe pendulum is now 
of the fame length as it was when fent from London. 

Thofe obfervations marked : are a little dubious 5 thofe marked : : are very dubious 5 
thofe marked , . # were made per Mr. Dixon, The eclipfes of It’s fateliites were 
obferved with a refiediing telefcope of one foot focus, tjiat magnified about 70 times. 


Hc%ht of the Height of the 
/ £ Uier, at about 7^ thcr. at about the fead. on 

sX'JQD jj,j jjjg ju jjji tijie after, in the each fide of O, 

I>ceemb, ^ Teat JUr ’ teat Air , that is, hilf 

' the 4 rchofti- 

Jf 14 - .. .. 43 45— 

25 * * * * 44 4 ^ 

126 58 37 45 47 ^ 

27 ' 38 41 40 4^ ^ 

t q c Near midn. the ther. In f Tenf 20 
the I Air 16 

At lo^i Ff M. itherm. f Tent ,29 
in the ^ 1 Air aS 

Near midn^intheTentiy Air 14 


28 " 21 18 

29 


31 26 
28’ 28 
n 22 


1766 



Height of the 
theri at about 7^ 
inthemor, in the 
Tent Air 

1766 

Decemb. ^ 
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Height of the Vibration of 

thcr. at about the pend, on 

in the aft, in the each fide of 0. 

Tent Air that is, half 

the arch of vi- 
bration, 


n At 8^1 P* M. ther. in the tent at 0, in the air at 7 below 01 
1767 At 10^1 P. M- ditto in the tent at 3 below 0*- in the air at 13 below Oi 

Jan. I At f 6' in the mornt the ther. in the Jo } 


AtoHs^ P. Mother, in the 
At 11^4' P« M ditto in the 


Tent Vibration = 12' 

Air 17 J 

[ ^ 12 } Vibration r i lO 


At 6^ 42^' in the morn, ther. in the | below 0. . 

At 10 ditto vibration of the pendulum = i® 5' on each fide of 0; 
The pendulum now fwings a little farther on the weft fide of 0. than 
on the eaft fide. The clock faces the. north. 

21 


15 ■ xo y, At9P.M.Inthe(^;f 9 


S n 9 0 , 

0 4bfifore © rife 34* ’ 39 39 I 20 ^ - 

' ‘ - /Pend, now fwings rather rai;' 

w- 37 ' 4 p 49 ■ IS! '''f O 


^ S' ’/If 37'" 

6 49 


49 ^49 

S3 54 


t 'th^ft on the daft fide of 0. 
I 40 At 8i P.M.in 


7 At 1 P. M. in the tefit in the air 26 ., 
g ' 2 ^. / ‘ ‘ , at xo| P. 'M; ,tfer. iifi, t}ie tent 23 . ' 

i ' 1 “ S'fnore on the 

,,,*7; . ; ■ 40.:;40 . 1 '3S' ' Ujftflde.pf-Ovttoontbew. 

'^3 " ' midft. thin in t(ie air 25. 

II 5® .4? " , j ' i' „ , , ' . ' , , ' 







■ r »> 3 'A*', tfi.u 

4'i'- #. , 

' 




‘•■Ml'' ;.. 
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Height of the Height of the 
ther. at aboat jh ther, at about jK Half the arch 
/ in the mor. in the in the aft in the of vhratiQn. 

January ^ Tent Air Tent^ Air • ‘ \ 

1 6 30 30 39 ’37 35' The pend, fmngs as before. 

At 911 5| P. M. ther. in the | ^ 

.... CaStent 

jyatj air 43 39 . ' , 

,0 18 33 3 J 39 - 39 , 

f i cut 1 1 

•• 19 25 26 39 36 AtghiP.M. ther. in the|^.^ 


TTT 


20 39 40 

21 39 39 4° 40 

22 23 21 27 27 1“ 30' 

23 25 23 3a 32 

'The pendulitm fwings to the 
ialiwaiijiMftre- ..... — , 

24 32 $% 43 40 30*^ Wound up the clock, 

26 a8 27 At .a a P. M. ther. m the 

27 21 20- 4^ P. k, in the - 

9 ditto . 

n : t l, ti , , 34 

30 ih 31 3 S I 

i gj, ,32 35 ‘ ‘ A|4^i P. M. in^.fhe 

Tent 27 

Air 25 

Tent 13 

Air f 12 

The pendulum fwings ^ before. 

[Tent 36^ 
lAir 36 

Feb. 'i "M ' ZT' : 

2 15 13 ‘■’‘40' 34 

3 16/ IS 41 3 ®' 2° 5 

At 9i‘ 1 P. M. in. 

! '■> 

f Tent 26 ' " ' 

lAir ,25 


4^ 


4 '.,14' 10 ■,. 34 ;' 

At P..M*ifi,{he' 

5 , 30 32 , 45 , 44 

-6 13 12 28- 24 I '3«' 

, ? 13 12 34 36 f ,. 


32 . .r, 39; 
|T#ht;2A t.l 
I Air; 23 
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Height of the Height of the 
/ ther. at about yh ther, at about Half the arch 

*707 in the mor JjUhe m the aft, m the of vibration* 

tebr. ® Tent Air Tent Air 



March i 







The point of the pendulum 
fwings fomething farther back 
ffom tlie arch (liewing the de-. 
< ,gfees and minutes) than it did 
^ywben'Hwasfet up. ' 

* ■ and packed up the 

, ' h ' ' 

f ^ J 

' . , : ' i , 

'' 1 " 
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Height of the Height of the 
/ ther. at about 7^ thcr, at about 

I ?&7 in the mor, in the in the aft. in the 

June ^ Tent Air Tent Air 

7 . n 

^ . f f The air much altered, being very coohnd 

9 , ® 1 pleafant. 

10 At 4'“ |P.M. 9oat7’>P.M.So 

N. B. The thermometer is in the lhade, and in the fame place it was in laft 
winter. , 
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XLIV. ExtraSi of a Letter from Rome, 
to M. M2X.^yM.D,Sec. on the extra- 
ordiffaty Heats bbprved . there this laf 
Summer, ' - • ' . • • 


^ December 15, 
1768. 


'■*' • Aofft'ci'Aug^lf 2*^5 

A S I remember, when Mr. M — » 
was here, he feemed defirous to 
afcertain the degrees of heat and cold ; I cannot help 
mentioning the exceffive heat of this fummer, which 
is much greater than has been known in Rome for 
many years. Friday, the 19 th inftant, the mercury 
in a well-regulated thermometer according t© Fahren- 
heit’s fcale, expofed at a North window, where there 
was no fun and very little refledtion, flood from tea 
o’clock in the morning until about five in the even- 
ing at 

^t it fc'Il to ninety, and at midhipft’waS’‘fatten tO 
•Oighty-five, where it remained all night. This is the 
hottefi day we have had, but for thefe three weeks 
paft at, midday the mercury has been always above 
ninety four, and at midnight feldom under eighty- 
three^ iwhic^i Is the nShit extraordinary as I do not 
tc have obferved any other fummer above 
lOT fevefity-five at 

li«i:’'':this: 'gWt heat, there 
is ■ihaihjte At'Rorae j , ,411 the , 
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Received November 2 r, rydS.. 

XLV. An eafy Method of making a Fhof- 
phorus, that mil imbibe and emit Ughty 
like the Bolognian Stone ; mth Experiments- 
and Obfervatmns ; by Johni^^ C^nton^ 
M, and F. R. S, 


To make the Phosphorus. 


Read December AL C IN E fome COmmOH 

1768. {hells, by keeping them jii' a- 

good coal fire for half an hour ; let the pureft part of 
the calx be pulverized, and lifted j mix with three 
parts of this powder one part of the flowers of ful- 
phur 3. let this mixture be rammed into a crucible of 
about an inch and a half in depth;, tiji it be akpo^ 

and ieyt 

it mailt be 'jkbp{ r^ hot for one hour at leaftj snddtea 
fet by to cboi : when cold, turn jt out of the crbcibJe, 
and cutting, or breaking it , to pieces, fcrape off, upon 
trial, the brighteft parts j. wjhfoh, if good phofphorus, 
will be a white powder, j and may be.preferved by 
keeping it ip, a dry piflal with^ a gcbynd dopple^, 

'■ The Quantity 'of li|ht: ^.;l^ttle.;t|f , A|«, pbofphoriis 
giy«# -i^hep |jrd:„bfphghjt 
has hew , expofcd;* fokla,; fends j,; oh ^ the out 

awindoyr r^f'die 




have been flint, or in the dark, for two or three 
minutes before. 

, By this phofphorus celeftial objects may be very 
well reprefented; as Saturn and his ring, the 
phafes of the Moon, See. if the figures of them, made 
of wood, be Wetted with the white of an egg, and 
then covered with the phofphorus. And thefe figures 
appear to be ss ftrongly ifluminated in the night, by 
taeflapa &©m a near difeharge of an eleflrified bottle, 
i^by the light of the day. 

Experiment I. 


Having put fome of the fame parcel of the phof- 
into two giafs balls, and fealed them hermeti- 
cally ; I placed one of them on die outfide of a 
ydaiopf fasbg the South, that it might be very 
much expofed to the diredt rays of the Sun, where if 
v^w^ned fpotti the 25th of iSecember 1764, to the 
' “ '■ ■' 4^'I'he -Other, was kept 

.._in|''‘fSe'fame Witie' '4iey 

were both expofed to the light, and carried into a dark 
romn tc^ether j where the phofphorus in each ap- 


“f 'li. I'' f* I , ..f.. Ti , . 


A,.. 
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at the end of the firft year, it could not, in the leaft, 
be perceived to fliine, when taken from the ftrongeft 
day-light^ and carried into a dark room. It was alfo 
obferved to lofe its whitenefs by degrees, and to 
become of a very dark colour, efpecially on that fide 
of it next to the glafs. Some of the, phofphorus 
which was made to ftick to the infide of a giafs b51i 
hermetically fealed, by means of common fpirit of 
wine, was found after one year to be a little im- 
paired j but feme made to ftick. by.ipeans of an 
aetherial fpirit, was found not to be impaired at all. 

According to Doftor Nicholas Lemery (in his 
Courfe of chymiftry, eleventh edition) the expofing 
the Bolognian ftone to the Sun wears it out. But by 
the fifft experiment it appears, that a phofphQrnstof 
the fame kind was not hurt by the- Sun in twelve 
months. Water, indeed, in the fecond experiment, 
was found in that time to deftroy it. ■ Therefore it is 
probable, that what the Doaor imputed to the light 
of the Sun, was caufed by the moifture of the rir. 





. <, ’ . / , ' » " S!' ' 

I mixed a ftnall quantity of' the phofphorus with, a 
confiirahle quahtity of fpirit pf wineinmne glafs Imll, 
and with asthet ih. another^ and «feahed them faermet^ 
oally.' ^eu; the bali^. .ffiopk,, each of the 
lifeisait j„htrt,tki phpfphoEus. would 
fain.fii&wh^t|i! were and leave the' 
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to tbe light, the whole of the fluid in each, will 
appear luminous when carried into a dark room. 
The aether gives as much light now, as it did at 
but the fpirit of wine a little lefs. 

Experiment IV. 


I expofed the dry phoiphorus. In one of the glafs 
baits tficiitibned in the firft experiment, to the light . of 
tihe day, by holding it on the outfide of a North 
window about half a minute j after which it was kept 
in darknefs for two days and a half, and was then 
found to fhine, by putting the glafs ball that contained 
it into a bafon of boiling water. On the morrow it 
was expofed to the light again i and after it had been 
kept four days and a half in the dark, it, gave light 
when put into boiling water, though not fo much 
before. In fummer, I find, it will not give any 
light by , the heat of boiling water after keeping it 

wffl.afford a. little, after 

keeping it a month.^ ' : 
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degree of light, and remained vifible for more than 
two hours after, when even the heat of the hand 
would plainly increafe its light. 

Bolognian phofphorus is faid, by Lemery, and alfo 
by Muffchenbroek to imbibe lefs light when hot 
than when cold, as it appears lefs bright when carried 
into a dark room. But this appearance may^ be 
taufed by its parting with the light it has received 
fader when in the Iforrher date, than when in the 
latter, according to the laft experiment j as it mull 
lofe more when hot, than when cold, during the time 
of conveying it from the place where it ^takes the 
light, to a place dark enough to obferve it in. And 
this ieeftis to be the caufe alfo, why Bolognian phof- 
phorus never appears fo bright after it has bi^n 
illuminated, and confequently in fome meafurc 
heated, by the direft beams of the Sup, as ^ter it has 
only been expofed, in the lhaded open air, to the 
Common %ht of the day. 


" uti m the M experiment ^ere kept in 

the dark for two days after, and then each ^t the ftpie 
time Was puti^to a Mfonof M a dark 


Vvatv^ wj — - 

lnmii»^‘?fe)f:;’a C^j^^arable time 




ts'fias hmck of 







cattle 
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caufe it to part with) it has never after been fiDund, if 
kept in darknefs, to give any more light by that 
degree of heat. But if it be expofed again to the 
common light of the day, the experiments may be 
repeated with the fame fuccefs as before. This has 
frequently been done, with fome dry phofphorus in 
glafs balls which have been hermetically fealed about 
|)nr years, withc^Mhele^injur^ doe phofphorus;. 
as to'be as good now as it was at firft.. 

Experiment VIL 


ofse end of abar of iron of about an fqwar^ 
Ctf n poker, be made red, hot, and laid horizontally i» 
a darkened' room, tift by cooling it ceafes to Ibine; 
or is hut barely vifible. 'I’hen bring a little dry 
Jl|AbqfU8, which has been expofed to light in a 
§fal§ baiihermetk^lly fealed, as near the hot iron as 
by hSidiftg the half in conta<a with it j and 
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from Alining fubftances, and not motion propagated 
through a fluid rfledium ; for feveral reafons which he 
has given in his Opticks. Notv^khftanding which, 
it has been urged fince bis time, that light is nothing 
but a repellent fluid put into very Violertt vibrations. 
Now it appeal^ impoflible, to me, at leaft, if light be 
nothing but motion propagated through a fluid i^di* 
um, and not particles emitted from the luminous 
body, to account for the phenomena in the fifth, 
fixth, and feventh experiments. That a fiibftance 
fliould either give light or not, when its parts arc 
agitated by the fame degree of heat, according as it has, 
■or has not been expofed to light, for a few feconds of 
time, more than fix months before j feems plainly to 
indicate a ftrong attradion between that fubilance 
and the particles of light j by which dt keeps many 
of them, in the common heat of the air, a long time, 
if not always : for the light the phofphorus gives by 
being heated to a certain degree appears to be caufed 
by its throwing off adventitious particles, and not by 
any of its own ; fince its light will c^^^afe^^d be en- 

particles of, light ffoia,h^ 

, own body 

A writer againft <he Newtonian doanne of hght 
is prefl^ with a great difficulty, afld alks, if it be 
poffible that a particle* can {lb far^^^.fbopi,, j^s 
Earth,, japd hd ffecjushfly Jthpinge upon 
' ,hb''fays,. 


.‘f- 
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the next following in the fame direflton. Snppofe, 
for inftance, a lucid point of the Sun’s furface to emit 
ICO particles in one fecond, which are more than 
fufficient to give continual light to the eye,, without 
the leaft appearance of intermiffion; and then the 
particles,, on account of their great velocity, will be 
behind one another more than looo miles, and leave 
room enough for others to pals, in all diredtionSa. 
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XLyf. ^'j0ronomtcat Qhf&rmthm ma4$ at 
• -SwetzHigen, m tkTmrs ^ 7 % ami J 
extroBed from fiver al Listters mritten t& 
Charles hforton, M, JD, Sec, R, 5'. 
me to ihe late Earl of Morton. By Fatheh 
Clirpkn F» M, S,. Jjfirgmmr t9 

the EkBor Palatine", ■ ■ • • i ? 


lUuftrilEmo. ac ceIe|tenrirBo Vko.acDjtasiTO 
jdoMoctoo, .6cx^arisiJLiegias.I.Qr^oeo&i§eOTr 
tark),ac eJufiiemJTnedb'o, et Acatkpo3ar«)» 
et CapfkcoQ'rJLeopoldkiaB Sc^o, t&c. 

S. F, D. 

dirHHanus ®* jf* S“^.Eleft, Pal. Aftron. ga^ 
deMCftie Societatis R^egiae JLond'. et Inftit. Bononi- 

1 1 tunaris, die 3 Jaii. hiijia 

ic^wet^pgeai a Pie Adafll, 
ita acgp^s, mt ji -qm J#t de^dps m ea 

a<^ im 
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ominus quantitatem obfcurationis, atque ejusinitium 
ac finem bene a me obfervata cenfeo, nequc cum 
Jianc obfervationem a notis Gallorum et Italorum 
fe*phemeridibus tantuni diftare video, ubi potiffimum 
hujus erroris fontem iriquiram, num in ktitudine lun® 
an in ejus longitudine, fatis apud me conftitutum ha- 
beo: fufpicor , tamen, eum a laikudine potiffimum 
repeteudufn eflfe j fupputatione ex iifdem 

GaitetW ^tebuds iftie fam aC diminttta 36'' latitu- 
’dine lifhae, quam cl. t)e ja. Lande pro tempore' *op- 
pofitionis invenerat = 44'- 4 ^?" quantitatem obfcura- 
tionis obfcrvationi omnino conformem reperio, non 
ita tempos verae oppofitionis, quod turn adhuc, mu- 
tatis varie dementis a ealculo ejufdem De la L'ande 
uno alterove minitoidiffidcre deprehendi. Obferva- 
tioni* huic iadjeci ^dliquoc .culminatidnes fix^rum ac 
planctamto,: folffitium hjbemum ptbxkne cifcimi- 
ftantes, quas fcio aftroiio.mis ■ baud ingratas effe*ob 
multipliceto ufupi , comparationum ad perfed:ionera 

alTuetis minus fatisfadant j verum vJ^^fllu&if- 


fime Morton, facile ipfe intelliges, tecumque intelli- 
gent univerfi periti' rerpm arbitri, 'quid mihi defif, 
quaibqufe difficile ‘fit, undquadrantelftrifino mobili 

'imb'i^efies,' idg'rcrb&te eff^rp iderfi 
'ffi'etM^f^lpeqcoIlocei, 
eb^l|%r|i|ffi'''v4 ' bccafiiiii 
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derum afcenfiones re< 9 ;as a vero fitu ejufclein quadran- 
tis pendere nihilominus expcriatur ? Equidem utor 
30 eum finem meridiano filari ad debitam pofitionetn 
plani quadrantis percommodo, fed contingit non raro, 
ut crefcente frigore aut calore nulla alia caufa falteni 
iwibi manifefto apparente, quas bene ccepi obfefva- 
tioncs, exigua deviafio fili penduli ' turbet, dubiafque 
proin reddat altitudines fiderum apparentes. Huie 
quoque malo promptam.^Bedeiam aiFerre licet exigua 
elevationt'^^uf 'd^reffione cochleartimt quadrantem 
fuftinentium, verum non fine manifefto. periculo de- 
ftruendi 'planum verticale. Taceo reliqua inftrumenri 
hujus vitia : hae certe difficultates funt tantse, ut iif- 
dem c6llu<ftari diutius aut non poffina aut noUm, 
quibufque nemo citius meliufque liberaVc me poteft 
qutm Ariglus artrfoc. . . ; ' - 

- Datum HeidelbergsB) 3 ie - . . - 

1 5 Jan. 1 768. 


Oblmatlobes coekftes fad® Schwetzing® In Specula 
-Areis Eledoralis, anno 1767 et 1768. 

'1 t f * ' \ « 

' Pppauenferfopenont 

Dies anW 17ft;' tesd^^arpttire; ■ t- 

Medim ytmi tt tQispsdtm* ^ ' '' * 


22 135 


16 || * 4 ^’i V -a,. ■, 


‘ (/ \W I » 




* * ^ f . ^ ' 4 ' 





lld« 

‘ 'J iaeridiei il^ 

IEiWlfe,exa€le fser, 

,» ^ .7“ “rasnf 14 Iff '1 ^ 
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irzs- rs s p=. iu- . 

crcfcente» utadje£ta Tabula docet. 

TABULA* 

Qaandtas sccfeletaiionls 


Reaumunano. 


Jan. die 


ia,5 infead 

13.0 
iS>S 

16.0 

i8,s 


ii.3 

I4)i5 

14,1 

»|»S 


Altitudines quaedam fixwura tempore vero cul^s- 
doais proxime obfervat® Schwetzingae Qiadraate 

24,pcd. 

,^^7. Temp.v«am* Aldwdmes refwto 

7 t8,o 58 47 43 Da.a^e Aiiefts, u 4. 


. S •* • '. 



^r«, y 3. 
fei^wtfrrB- 



*♦ »' m.-*' 


;;”’h'“'e«^Bado 
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CoBtinaatio pnecedendam Obfemtiosam. 

% t 9 $ x > f if 

Pec. ^7 Meridies verus* 

$2 56,9 54 3* 43 Algen, y2 

7 32 21,0 58 47 zo In aure Anetis, y 4. 

li 52 33,5 63 5 48 Centrum Satumi . 

ri 39 40,0 63 14 55 In pede Poflacis, ft 3. 

1215 3,0 57 12 53 Luddain tibiaPoIlncis, 73. 

13 30 18,0 16 22 40 In fnmmitate Argonavis, ^ 4. 

Comidbus duabus Helldis, 

134756,0 17 1 »5 In puppi Argonavis, f 3. 

1768. - . „ . 

Jaa, 2 11 4 38,5 63 6 55 Centrum Satnnii. 

’ II 7 14,5 63 II 2^ PcsCaftona. 

II 41 5,6 34 14 78 Syrias. 


Culminationes Centri Lanae Schwetzb]^ obfervate, 

1768. 

Mora *franfitus Luiia permerid. die a Jan. a a6 

. 3 J*«* * * 4»7 


Altitudo IjiaVi appa^ 
Mt, fiypcnor. 


J 10 52 21, 1 
3 II 48 42,6 

6 14 


65 37 o 

64 o la 


^ ^uod abeiTCfi^ 

cseteromtti dderum bjndam iltrtudldes, ctare^l^ fibt^ aoa item a 
rrfmOlbt^et abeirradon^ &C* Addcada efi: feu- ^ 

'Iiiaafe afeta&ffif'catoA 


* 22 Pec* if ^ 2^ i 

^ , ae 28 ; Pit as 4%, lia. 

die ^22 

W^' fe.^^efperi 

t ;||| ^ ^ , ' 


7 
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Kntattium Cttlmbauonea diei Decemb. fupra recenfitts propioMs 

vero X, quam ilks diei as = fiq^de'n « 

Anflromed® a z. die 22 Dcc. culmmare debuiffe hora <, 5 3 \% 
femp. ver. id eft 26" tardius quam ex obfervatione habg 5 S ^ 
vcram autero culminationem >pfius ® J,? A.l mtet 

ri (%' so" a tv. qualem obfervavcram s'* ?2 5 ° 

Lerrationem plani Vadrantis ad ortum pro die 22 Dec. fuji|arc t. 
aoerrationcin pwi H aberrationem fere du- 

rfoSe maior’cm ad ortum : dixi fere; quia h«c ipfa tempora 

, vmcdmiuatiouum, «t fint. exaaiffima. aberratioms et autatioms 

correiliunculia ciiicndan<ia forentt 

Obfemtiones duarum Immafionum primi SatelMs, 
Jovis, fadffi Schwetzingas, tubo Dollondi, a Chri- 

ffiano Mayer. S. J. T.»p.™. 

Anno I.-767 die so Dec. Satelles I. Jovis videri definit 16 ^8 59 

i”: ai" ’6 J.. I. 4* S; 

Obfervatio poftfirionnclioreft prima, obccelumaiinuavaporofom. 

Oppofitio Lun® eaiptica die 3110 Januarii. in Spe- 

•Tubo 6 pedum micrometrum habente, tempore nubilo. 


partes 


Ttmf,nu , . 

,v 44 20 Pcnumbrainspitadpar^esLybueetArab. 

.rtfl®-' ‘b :Eadm fit denfibf . . . rat®., rati. 

, 48 55 Y|d«ureclipfiseffefib«m 




^4; , ,«•' 



686 -i'rAO.'" 

§90 3 S*' 
r. X 334 ' 5 " 

-um-' S. . 

' 

' ' ' ■ '. .'.’■4 
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Temp. ver. ' 

h ' « 

17 33 3 * 

37 10 
41 24 

47 34 

50 19 

51 41 
57 52 

18 i 38 

18 4 44 

6 20 

6 S 3 


Partes Dig* 

Lunae obf. 
obfcur. 

1166 4 32 
976 3 48 
807 3 9 

726 2 50 
672 2 38 
576 2 16 

474 I 

299 I ii,& 

Finis dubius 

Finis cenus tubo 6 pedum 
Idem finis tuboDolIondi ab alio obfervatus 
Diameter lunas toto tempore obferva- o / u 
ijonis afTumpta in pardbus circuU o 3^ , 3^ 

in partibus micrometri 3079 paiticulanim* 


Porro ex hac obfervatione patet durationem totius 
edipfis fuifle 2^ 17' 25" eamque optime confentire 
tabulis Galiicis et Italieis j medium autem edipfis ex 
obfervatione inventuin fuifie = 4“* 57' 40", quod ex 
tabulis De la Cailie debebat apud nos effe 5'* 3' 21'^ j 
ex calculo De la Lande ephemeridibus 

Bononienf, 5'" 2' 28^''} quantitatem obfcurationis 
a me eX obfervatione inventam 5 dig. 41', qu® 
ab aftronomis Parifinis fupputata. eft 4 dig. ^z' 
a BonOQien^l 3 iiS. 4 ' 4 ^f'^ ^ ‘ ' 


Itnmerfiones Satelli't. Jovis Swet2ang3e obfervat®, 
Menfi Martio, 1768. 

Temp. TO** 

k f ^ 

Martil 8 Satelles D It obfcure adkc appaiest - t - 17 r? o 

Idem omnino difparet - - -- * -17 17 18 

9 Sa^ks IL obfcurius adhuc apparet 14 16 17 

Idem omnino difparet - ------14x637 

9 Satelics HI. obfcnrius adnuc apparet - - 2i lE 

Idem Omniw di^^ren - -- -- - 14 22 6 

' xo i adbuc apparec - - - Ji # JS 

MUt apparet * - - - - 77 47 o 

^ #nmino difparet f I Ha* 
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femp. ver. 

h 

f 


nh 1 ,5 

|8 


H 

J 8 

34- 

10 

? 

35 

, - - IQ 

7 

45 

S 

4-3 



44 

6 

} *® 

41 

z6 


■ itangew videtur « - i ,>' *8 ti, 

. Idem omiuno difijaret - :® % !; 

26 SateUeslobfcnrius adhqcapparet - " « ? 35 

omnmo difparet ------ 10 

27 Satelles II. obfcutius adhuc apparet ! tf '*'1 

^ Idemomniiwdirparet ^ ^ 

AnrilisH Salles I. props UmbumAnftralem Jovjs 1 2S 

' ■ .emerfifie vidctur - - - j 

Omn^h® obfervationes noto tibi tubo DoKondi 
Schwetongeefka® to. ccelo, praeter morem puro, 
Si tjentSi^' . ipfo pkramqiie obfemtio- 

iblis refpottdente? ex- 

dCduto tempo., 
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Cohferendo Immerfibnes ' fi^pra didas cum eplierae- 
ridibus De la Lande maxima differentia oritur, ex 


ilia lo Martii: nempe, 

, , - * . f ff 

25 tz 

Minima differentia ex 8 Mart. ^ ^ ^ ^ ^ iz 

Differentia eff: - - i 

Semi-differentia eft - - 05 a 

jL/mciciina jacTiujaRurura — 


Sed habita ratione imirierffonis diei 1 1 April. dIf-1 
ferentia noftrormn meridianorum Parifios inter et 1 
Schwetzingam ex fa£ia cum ephemeridibus colla- j ^ 
tione oritur -.-.-.4 — —J 


Differentia immerfionum et emerfionttm 1 4 S 

Cujus dimidium <^54 

Additum nriori determijiatkmi -*• zz *-4,z 

ProdacitdiffeJeatiamraeiidStibrte ,>?> w « — *5 3^ 


Illuftt-iflimo et excellentiffimo Domino, Domino 
Comiti db Mortoni Sodetaris Regise Londinenfis 
■ ■ Pfsefidi tiigniffi'mo,' See. &c. , ^ . 

MiycT S. J. Societatis ' 


S ' iJ'R'jf fj'K% O' 

lunsB diei 29 Jonii mihi inclrnientia ccefi'ledi' 
relicjniim* Ccelp^ omni, jlpilStSr unbibos -conftanter 
obd»J>Mufl§ totaiem fui immer- 

fiojiem hmzami proxitna apparait, quo ta^pofe^K 
feqbepl;^ pofitiofies' jtobo; ^optri^x) lexpedili_^^^ 
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Anno 1768, <iie zg Junii. 

Tcm|>96 vcrum. P«tes lu^ida lunar*- Pj^^tes inicr(ym 4 iT* 

j» / / // 

f'jf 3f' 46' -•-*-^•-^07 2 f,y' 

34 5^ o 5 5'3>4. S 7 S 

3^5 39 J4 " *5 ^ ^ ^ 345 


Ex Hs, aCm^ipta 4iamietro horbontaU Um® 3.1^. 4'^ et"] ^ r/ 
moca \ „homrio laiue a Tolc 30^ i r iibeni ifutium huj L , . ^ 

eclipiis ad meridianum Scmveteingenfem proxime acci- r ^ ‘?7 

diilie , . r r,' ^ 

Taul^.ll^emojicm lunae - - - - - *5 ifi- 


;] 


Et reduitioae fa&a id j^PFidjan W tp^dben 
fein'fpeculjadc|n 3 t€i¥|:pd, D„ 

Ec pro iniiH^rjpni? r- , 

Quod Eaiiqjaa- ra4k)n«^.oWerv^i^^^^ ilUnc-Jadis tanta. 

aeris xlrftri snaiigEita^, ^b^UllW t^ibttQl^ , 


14 


3 33 pro initio 

, u 


DoUoadi «jkji‘ps4!iii3®Q’j^^ 

■> — ■.'■*'■■' "•“'‘Terti-p.fgr.' 
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XLVII. Ohfervatkns of the Iranft^of Venm 
ffoer the Sun, and the EcUpfe of the Sun, on 
June 3, 1769; made at the Royal Oh^ 
fervatory. By the Rev. Nevil MafkelynCj 
B. D. F. R. S» md 'dfiit-onom^r Roy ah 


kead June 15. H E weather, which had been 

1769- cloudy or rainy here, with a fouth 

wind, for the greateft part of the day* began to clear 
up at 4 o’clock in the afternoon, the wind having re- , 
turned to the weft, tfte lame quarter in which it had 
been the afternoon before* which was reirtarkably 
fine and ferene, though it changed early in the morn- 
ing preceding the tranfit; , Towards the approach of 
Venus's ingtefs on the Suri, the iky was become 

that the 


pfe'tidd ’of fhe thread of light .b^tvto; the drcum-; 
ferenc^of the:,8tin aM-v¥iehm"at 7^ tf z f apm-^ 


isf'cifcuhiftfence'; 

, % % 


2 


:6red by 
Venus’s 
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Venus’s exterior limb. Neverthelefs, I would not 
hence infer, that obfervations made by aftronomers in 
diftant places fliould agree together within fuch nar- 
row limits; for I know they will not ‘even in the 
fame place, and that a difference , in the Ikill or 
judgment of the obfervers, in the telefcopes, and 
perhaps in. fome other little circumftances, not eafily 
difiinguifhed, .may produce much great^ difagree- 
ments, efpecially if the Sun be low, as it was here^; 
in like manner as in obferving the ecliplesof Jupiter’s 
fatellites, the immerlion or emerfion;fhfllLoften feem 
inftantaneousj'or nearly fo, equally to two obfervers in 
diftant places, and yet the abfolute timesof the obferva- , 
tions may differ a minute of time or more from each 
other, oyving to the difference of telefcopes, weather, or 
other clrdumftances. Indeed, in the prefent cafe, the 
limit Of differences is certainly much narrower; but 
what it is I lhall not at prefent venture to fuggeft, as 
that tirtay better be done when all the obfervations 

LtHe tranfit are colledled 
togetbeh" ' --Th? feX- ' 

cellent refle<fling one of two feet focus, made by the 
Jate-iOgcnicnis Mr. Sht^t^ and is the farne with which 

here by Mr. Charles 
'1;feO’’|h%nifying ,p6wer of 140 
to' defen ^ the _ 

‘td'* bjack,'^: iia&s, ' 
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have been feen, but which I could mot dil- 
cover. 

It had been thought by ibmej that Venus’s cir- 
cumference might probably be feen, in part at leaft, 
before the entered at all upon the Siin,- by means of 
the illumination of her atmofphere by the Sun j I 
therefore looked out diligently for fuch an appearance,, 
but could fee no fuch thing. 

I was alfo attemtive ta fee if- any penunabra or 
duflcy fhade preceded Venus’s fird: imprefficM on the 
Sun at the external contad, fuch a pbsenomenon 
having, been obferved by the Rev. Mr. Hirft, F. R. S,. 
at the forrper tranfit of Venus* in 1761, which he 
obferved with much care and diligence at Madrafs, in 
the Eaft-lndiesj. but I could not difcern the leaft ap- 
pearance of that kind. I, would not, however* be 
therefore thought to call in . queftion either Mr. 
Hirft’s difcernment or fidelity; as I am fenfible that- 
the tremors of the limbs of tfic Sun and Venus, oc- 
cafioned by the vapours., at the altitude of 7%, might 
cafilyobfcure afaint , ,, 

merged into the Sun’s dife* I.faw^her -whokpircom- 
ference ct^pleted, by ime^DtS-pf a ’Xivitla ; but ijarrow* 
and ill-defined border of 'ligH illuminated 

that part of her circumference whioE, .off the 
Sun, and would otherwjfe,iiw bi€^,ia^ble. . -Tfife. 
X might, probably, have feen fow, if I^ftad au 
tended to it. I;coinfinued..to fee^.itit#! #ithia a feW; 
miputfs the inkrpal conta^, and^cw appneb^ 
.. it , W(#|d- : priivent, . appmrance 

"ftire^'^ cairn® .to be. 

.'^appe^ tomtwq.br^ 
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well as I can remember : after which the regularity 
of Venus’s circular figure was difturbed towards the 
place where the internal contadt fiiould happen, by 
the addition of a protuberance, dark like Venus, and 
projefting outwards, which occupied a fpace upon 
the Sun’s circumference, which bore a confiderable 
proportion to the diameter of Venus. Fi%-twofe- 
conds before the thread of light was formed, Venus's 
regular 'drCtimference, fuppofed to be continued as it 
would have been without the protuberance, feemed 
to be in contadl with the Sun’s circumference fup- 
pofed alfo completed. Accordingly, from this time, 
Venus’s regular circumference, fuppofed defined in 
the manner juft defcribed, appeared wholly within 
the Sun’s circumference i and it feemed, therefore, 
wonderful that the thread of light ftiould be fo long 
bdTdre it' appeared, the protuberance appearing in its 
ftead. 


At lengtjh, when a confiderabfo part of the Sun’s 

a fine ftream of light flowed gently round it from 
«ach Me, and completed .the, fame in the fpaqe of 
'^l€e'^cMs from 7* 29' 20" to 7^ 29' 23^" 

Vemisj api^c^red wholly within* 
j- biit tbeprotuberance, 

TOf/ i^hced,;^ ,k,dif'* 

ifetila'SfsMfe^Waa r#'cked. ' '* 
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pearance ought to arife from the refra£i;ion, of the 
Sun’s rays through Venus’s atmofphere, if the had 
one ; I carefully looked out for fuch a circucnftance,, 
but could fee no fuch thing ; neither could I fee any 
ring of light round Venus, a little after Ihe was.got 
wholly within the Sun : but, I confefs, 1 did not re- 
examine this latter point afterwards, when fhe was 
further advanced upon the Sun, at which time other 
pcrfons at the obfervatory faw fuch an appearance. 

How far the ring of light, which I law rpund 
tliat part of Venus’s circumference which' was off riie 
Sun, during the immerfion, may delerve to be con- 
iidered as an indication of an atmofphere about Ve- 


nus, I lhall not at prefent intjuire j , but I think it very 
probable, that the protuberance, which difturbed Ve-. 
nus’s circular figure at the internal contadt, was owing 
to the enlargement of the diameter of the Sun, and 
the ccrntradhon of that of Venus, produced by the ir-.. 
regular refradiion of the rays of light through our at- 
raofpbere, and the ; eonfequent undulation of the. 
limbs of the two 

cjonjedlure fceujss qormborated twp ciffucaflianecs : . 
one is, th^t Venus’s lit^, ffora#s appe^ancero , 

the tptal injtnprfiop, ^ypell.as.aiterwards,;^^^ 
d^^d, ,aiid ;«ndalateiye0 mui^, 
fir jhprif^tal di^cftef, wiacKX 'ip^urpq foq^ ^er. 
the interwlccintaa wi^ ^ excellcBt achRtohe^r 
lakB^etar, . two-.fe£ refled^^ 






tranttt 
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tranfit of Venus in 1761, by Mr. Short, Mr. Canton, 
Mr. Haydon, and Mr. Mafon, when the Sun was at 
a confiderable altitude ; and moft likely the Sun’s di- 
ameter was enlarged in proportion, though it might 
liave been, difficult to have afcertained it by aftual 
meafure, had time allowed me to make the experi- 
ment with the fame micrometer before the Sun en- 


tered into a black cloud near the horizon. 

Six trther perfons alfo obferved the contadls of 
Venus here, and noted fome other phasnomena. 
Their names are, the Rev. Malachy Hltchins, a gen- 
tleman well acquainted With aftronomy and aftrono- 
mical calculations, who has made and examined 


many belonging to the Nautical Almanac, and has 
been fo obliging as to come here and aliift me in 
riiaking aftronomical obfervations, during the abfencc 
of my'affiftant, Mr. William Bayley, who is gone to 
the North Cape, by appointment of the Royal So- 
ciety, to obferve the tranfit of Venus there. The 

Hiril,^ who obferved^e 

Horfley,Efq} a gentleman t^h^^'h^^^^eliiire of 
firft commencing an acquaintance with during my voy- 
age feiWhSh Helena to England, in the Warwick Eaft- 


' 'difendefi'' 

^ r-w&. ; deal 

:|lca^c#^obj[^al^si Mtid 



lefcopes; and Mr. Edward Nairne, whofe {killlike- 
wife in the fame way, and in making all kinds of 
mathematical and philofophical inftruments are fuf- 
ficiently kpown to the public. 

Mr. Horfley and Mr. Dunn obferyed with me in 
the great room ; Mr. Hitchins and Mr. Hirft in the 
eaftern fummer-houfe j and Mr. Dollond and Mr. 
Nairne in the weftern fummer-houfe ; by three, 
clocks placed in the refpedive rooms, which were 
compared with the clock in the tranfit room, before 
the external contad, and again after the internal 
contad was paft j whence the times of the obferva- 
tions, as noted by the clocks, were reduced to the 
time of the tranfit clock, and thence to apparent 
time. 

Their obferyations, together with my own, are 
given in the following table, as reduced to apparent 
time. 




Rcgulatcir- 

^..jL.fjupjdrurjrtjQ 

Thread of 
light com- 





N. Maflcelyne 
M. Hitchins ' j 
W. Hirft 

S, Duna.i 
P.'Doflona 

1; Nki'flfe " 

h f " 

7 *10 5ft 
7 10 54' 
y II II 
7 44 

7 JO 37 
7 11 19 
j xt 3c 

h f ff 

1 3 * 

if; 7 j 

-n i'T*' 

k f " 

7 ^9 23 
7 28" 57 
7 29 18 
Hi 29 
f zg 4^ 
7 29 '20 

2 feet lefleftor. 

6 F, relteanr. 

2 f. refle^r. 
lOf, acittOBaatje. 
zl'f, achrymatii:- 
3I f, acbrbmatiic. 
2 f.''r6‘ffe£lpr. 

140 

ss 

140 

ICO 

120 
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thread of light was formed at the internal contad:, 
but noted the time, when they judged it was juft 
ready to be formed. The 34. feet achromatic te- 
lefcopes were thofe made with 3 objed-glaffes. 

The differences between the different obfer?ations 
feem pretty confiderable, and greater than I expeded, 
confidering that all the telefcopes may be reckoned 
pretty nearly equal, excepting the 6 feet ^ refledor, 
which fe ixidch fuperior to them all j and to its greater 
excellence and diftindnefs I principally attribute the 
difference of 26'''' by which Mr. Hitchins faw the in- 
fernal contad before me j as I can depend upon his 
obfervations. Poflibly the greatnefs of the differ- 
ences might arife from the low altitude of the Sun and 
Venus j and then the like differences would not be fo 
much to be feared in places where the obfervation 
may be made at higher altitudes j otherwife the 
fun’s parallax will not be deducible from the tranfit of 
Venus with that accuracy which has been expeded. 

by the 

.are as follows: • ‘ ‘ " 

Mr. Hitchins remarks, that, at the firft contad. 


though there was a treiqulous motion in the Sun’s 
imb, , yet that' .part of it ' which ; the planet Entered 
Waswery W^l(fefihfid, and the firlftjmpreffion ©f Ve-^ 
nuslapp^rfed' tb* he inftantandmis, and =*a8 a*, bl&k,, 

d^cid^^' of cibdfm- 
^ lu^'ua^da; 'dje^-^un’s I'inb ..^ps'lii^ 
df V^Of.heinrg affed^'ih'Hfec 
.of, 

die.t 
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not a greater uncertainty than a fecond and half of 
time. At the internal coincidence of circumferences, 
the limb of Venus next to that of the Sun being pro- 
tuberant, her vertical diameter appeared to be longer 
than the horizontal one ; but when the Sun approach- 
ed the horizon, and was fcarce above a degree high, 
Venus’s horizontal diameter appeared to be fenlibly 
longer than the vertical, which was, probably, owing 
to refradion. Aftet the internal contad, there appeared 
a luminous Ring round the body of Venus, about the 
thicknefs of half her femi-diameter j it was brighteft 
towards Venus’s body, and gradually diminifhed in 
Iplendor at greater diftances, but the whole was ex- 
ceffive white and faint. This radiancy round the 
planet feemed to him to be greater in Mr. Nairne’s 
a - feet telefpope than iii the 6 feet Newtonian re- 
fiedor. 

After the fecond or internal contad, Mr. Hirft: 
left off obferving with Mr. Dunn’s z feet refiedor, 
and had a %ht of Venus in the 6 feet Newtonian re- 
lledpr, in which he thought he perceived a glimmer- 

laft into th&^^ ^ ^ 

After Venus was got within the Sun’s difc, a l^ht 
a Uttl^w^er thM of the Sun, of a purplifli co- 
lour, appe^eid tb. the l^ft-l^nd 

Venus,, which is re^ly tt? the ri^t, , the telefcope in- 
yerti^'<^:g^.'' .This ;hi^t,he ^r % cff, (even 

4 ?':# 3 °" ^ 
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exterior linab* After Venus was wholly on- the Sun, he 
faw a faint ring of light furrounding her, both with the 
34. feet telefcope, and Mr. Nairne’s 2 feet refledor. 

■ When 4^ of Venus’s diameter was entered upon 
the Sun, Mr. Dollond firft faw a light about the ex- 
terior limb of the planet : this light, during all the 
time of its continuance, appeared rather reddilh, and 
iii all refpeds Uke irregular refiraded light. After 
Venus .wafr wholly entered upon the^Suhi ‘he faw a 
ring furrounding her. 

After Venus was wholly entered upon the Sun, 
and her exterior limb was near one of her femi-dia- 
meters diftant from the Sun’s circumference, Mr: 


Nairne faw a faint light round the planet, rather 
brighter and whiter than the body of the Sun. 

Fortunately, the weather was as fa^urable fOr the 
obfervation of the eclipfe of the Sun, the next* mom* 
ingi as it bad been the evening hefore^for- that of the 
ingrefsof Venus upon the- Sun j- which is- of the more 

eaftern parts of the world will fdrve ttf *1 
gitiides of thofe places, and confequently render the 
obfervations which maybe made there of the tmafit 
mote- ufgfol and valuable# 


lOi 


and tlte esd' at* 2o'^‘2:3-^ tiiii^ ^ththa 

»4eetreleto*mling^;the4a|^n%|B|';'P9^’SC(itlO^ 
2“^^ { 3'!^^! ' tfeje, -the 

^^‘;^€^|ipf4,?*'Wh^htime I,, found the re^Wi^: 

.Aa ^ r > irfr'* *, i i , . 







'' t 365 ] 

31^ 31''', whence the value of the fcale of the micro- 
meter was determined for the prefent purpofe. Hence 
the eclipfed parts of the Sun were 16' if' or 
6^'s. I I'jda on the northern part of his difc. 

Mr. Hitchins obferved the beginning of the eclipfe 
with a 34. feet achromatic telefcope magnifying 150 
times (the fame with which Mr. Dollond oblerved 
the contafts of Venus), at iS*' 38' 59", and the end 
of the eclipfe with the 6 feet refledor with the mag- 
nifying power 90, at 20®* 23' 35" apparent time. 
And Mr. Samuel Dunn obferved the beginning of 
the eclipfe at 18’' 39' g", and the end at 20'' 23' J3'' 
with the other 34 feet achromatic telefcope, magni- 
fying 140 times, the fame with which he obferved 
the contads of Venus. Several inequalities in the 
Moon’s circumference, feen upon the Sun’s difc 
during the eclipfe, were diftindly difcerned by all of 
us, the air being very clear, and theobjeds fteady. 

The whole fcries of rneafures of the’ lucid parts, which I 
took with the achromatic objedt glafs micrometer applied to the 
2 feet telefcope, was a^foUows,#-; , ' 

Apparent time. tucid parts. 

H / // ! It 

J9 22 13 1$ 40,5 

24 21 --^15 26,5 

26 9 IS 20 j 9 

28 26 IS 1S>6 

30 14 “ — IS ' 

31' '44 ' — 15 ihj 4 

3? 3 ° “ “ - 

i *'3? ’"'"1^' '"t -^5; ' ' V ' 




ERRATA. 


P. 7*1* lo. fiy' confufion read conciilJion. 

K :^8. 1. 8. forQlx read X Of:* 

P. ag. m the note, for 00379755 read 90379755. 

P, 30. I. 2. for hypothclis read hypothefes. 

Ibid, throughout the table^ for ^ read 
P. 32. L tbnfor 5759 read 1761. 

P. 17 ij, L 15. for being any number 7 ^ead z being any nutnberi 
P. 17S. 1 . 4. for tobat read to that, 

B B 

P. 179. \ for" - read ~ 
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A. 

’cafHe<^' on by lymplUtics, 

Acornsy preferifed, by means of wax, in a ftate fit for ve- 
getation, p* 75 ' Particulars of the method, p. 77* 

Its fuqcefs, p. 78, 79- . . 

his account, of tbc luauncr of catching oel^jo.thc 

riven of Italy when frozen, p. 66^ 

Jitmy Mr. Kas raifed oaklings from scorns covered with 

'ibele, p..94-':-hiffer fronul^' 
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Algiers, method of inoculating the fmall-pox praftifed 

there, p. 129. , r « . 

Alps, more eafily crofled now than in the time of Anni- 

bal, p. 67. 

Asmrica, foffil bones found there, p. 35. The Pinguins 
in the fouthern parts, p. 94, 95 - 
Appian, corfefied by means of a medal, p. 257. 

Avals, thought to have been the inventors of inoculation,' 
p. 1 29. Have pradiifed that operation for time imme- 
morial, p. 145.- _ 

Armeni&ns, praflife inoculation, p. 145* 

Areas, curvilineal, how computed, p. 175, 176. How 
compared, p. 177. 

Apes, from Mount Vefuvius fhowered all ovef Naples, 
and twenty leagues off at fea, p. 9. 

AJiringent vegetable in a peat-mofs, p, 187. 

AJlrommical obfervations made on the iflands of St. John 
and Cape Breton, p. 46. Made in different places on 
the laft tranfit of Venus, p. 120. In feveral parts of 
Naples and Sicily, p. 197, 198. Correfponding ones 
at Greenwich, p. 799. By Meffieurs Mafon and 
Dixon in Pennfylvania, p. 274. 329. By Father 
Mayer at Swetzingen, p. 345. 

^ diredlion of 

gravity, p. 16. 

Anditorp holes wanting in federal animals, p. 195. 

B. 


Martinglm, Honoufable Daines, oft the tettipefature of the 
air in Italy and feveral other countries, compared with 
what they were feventecn centuries ago,, p. 58. 
Inoculation common there, p. 144. 
£«^jtejwa6tife inoculation, p. 140, 142. 

:been.ufed-'in' that coutitry for .a 

‘of ItBccar Ms‘ twh‘i»edip«€R^ ■ 
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Bergius, Dr. Peter Jonas, defcription of the Croton Spi‘ 

' caium, p. 132. 

Bevis, Dr. John, cn the cdld' of 1740, compared with 
that of 1768, in Condon, P.-54. 

Bird/, their ladteal and lymphatic velTels defcribed, p. 

2lS. 

Black Sea, fee Euxine, 

Blue fubftance, found irv Stotland, p. i8i. Mentioned 
imperfedtly by other natiiralifts, ibid. Defcribed by 
Mr. Douglas, p. 182, 183. Chemically analyfed, p. 
1.83 — 1 86* Its principal- ingredients, p. 187. Pro- 
bably found in all peat-mofles, ibid.^ Its ufefulnefs as 
a water-colour, p. 187, 188. Aftefted by Alkalies, 
ibid. 


Bologna ftone, a kind of phofphorus, p. 9. _ 

Bones of large animals found near the Ohio in America, 
p. 35. And probably the fame with thofe which have 
been found in feveral other parts of the world, p. 40. 
And in particular with thofe that come from Siberia, 
p. 44. Adjudged to the elephant by Sloane, Gtnelius, 
Buffon, and Daubenton, p. 35— 4 «- Proved to belong 
to another animal, probably carnivorous, by Dr. Hun- 
ter, p. 37 — ^42. Queries fent by his direftion to Ame- 
rica, concerning ihefe bones, p. 39 r ..SI. ... . . 


for 17^7, 

firaWwiae. River, in Pennfyivania, p. 326, Aftronomi- 
cal obfervations made ip the Forks, ibid. 

Bofiomcb, Father, his obfervations on the effeds of the 
^ , attradion of tnountains, p. 273. j ; J ’ ^ 
'iftdgi^a^eri in Socgc^fet^iiiei metwiblogicgl ob|ery|lt»s 
' -‘npaci^itjthatplacb^lpf "J - ‘ ^ 


3^;f^fy;ihocal^ 


Vot.L¥ni.' 
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JByres, Mr. on the extraordinary heat at Rome in the 
luramer of 1768, p. 336. , 

C. 


Cakhm, its rivers frozen in the time of Virgil, p, 65. 
Cameleons, ranged by authors under the generical name 
Lacerta, p. 192. Particular fpecies defcribed by Dr. 

Parfons, p. 1^3* 

Canton, Mr. his method of producing prifmatic colours 
from all the metals, by means of eledtricity, p. 73, 74- 
Phofphorus made by him, p. 337.. Experiments made 
with it, p. 338. , 

Carlyle, Dr. his meteorological obfervations at Carlifle, 
for 1767, p> 83 — 85 , 

Caul, Carthaginian name for the ifland of Gozo, p. 238, 
239. 

Cauhm ftands for the iHe of Gozo, in a MS. of Silius Ita- 


licus, p. 244, 

Chais, Rev. Mr. account of the manner of inoculating 
the fmall-pox on the coaft of Barbary, and at Bengal, 

\brono^y, q^el^^, ' p. 1 00. 

tranfparent in birds p. 217— 221. 

Cohefm, indifferent bodies occafions a difference in the 
knpreSions which they receive from hard ones ftriking 
;,,tjponthetB,'p.23. ■ , ? _ . 

' Cold, probablyii hot fo gieait at prefeB^ .in it 4 y aata other 
' pbferved' mt 17.^0,;® d m 
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Cmef, fcen at Louifburg in the illand of Cape Breton, 
April 7, iy 66 , p. 50. 

Centals of Venus with the fun, obfcrved at different timeS' 
by different obfervcrs, p. 121. Caufe of -this differ- 
ence, p. 122, 123. 

Q'ofm Spicaiutn^ a plant of the Havannah, deferibed by 
Dr, Bergius, p. 134. 

D. 


DmkHtefPi Mr. judges the foffil thigh-bones, .found in 
America, to be the fame with thofe of the elephant,. 


p, 42 - 

Decimal fraffions, their ufe, p. 207. Recurring, p. 208. 

How to be computed, p. 209. 

Deeres of latitude, meafured in Pennfylvania, p. 274. 
Degrees of latitude, meafured in different countries, 


' 3 ^ 7 - 

of the Veturian family, p. 253. 

Dixon^ Mr. employed to fettle the limits between Mary- 
land and Pfehnfylvania, p; 270. Metfures a d^rce of 
latitude in that ' province, p. 274; Aftronomical ob- 
ferVations. p. 342. 

Douglas^ Svlvefter* El£Ui.„oj3t.iAd ^ 

Dri^ adopt' jhe 





E. 


%arsol wkat,. en^rcafed By die^divifi^ the young 
plants, p. 204. - , 

■ ‘ sdofMkt^s.thefocmeff^Oftthatitcaa? 


^ ^ ; em 


lijs writ :hdf '‘happen 
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EcMffs iof ;tifei ,MiJcto'#fer*tal Aio :lEi»iflvawfap»’Sv. 
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EMricity,. its efFea in producing coloured rings on the 
furface of pieces of metals, p. 69. 

Elephants^ their jaw-bones defcribed and figured, p, 43; 

EUiSt John,' Efq; on the preferving acorns and other 
feeds in a ftate fit for vegetation, p. 74. 

Eruption of Mount Vefuvius, of 1767, the 27th fince 
that which dcftroyed Merculaneum, p. 2. Foretold 
by Mr. Hamilton, p. 4. 

Euxine^ or Black Sea, feen by Ovid covered with ice, p. 
60. And defcribed in the fame manner by Strabo, 
■p. 63. This appearance never obferved by any of the 
modern travellers, ibid. 


F. 

Falkland ifland, near the Strelghts of Magellan, is the 
place where Patagonian Pinguins were found, p. 94. 

Farlsyr Mr. James, his letter to Dr. Donald Monro, on his 
trials of the quafli root in fevers, p. 81, 82. 

Ffirr, Dr. William, his meteorological obfervations at 

, Plymouth, p. 136. 

nn^t o ^ve Ivmphatics. :p.^222, 223. Have 

torfier, Mr, J. R. account of a new Tdlga, 

p. 214. His own meafureraents, p, 215. 

FraSions. See Eecimal- 
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Cdzo^ iflc of, near Malta, occupied by the Phenicians in 
early times, p. 238. And afterwards by the Cartha' 
ginians, ibid. Medals of that ifland, p. 240 — 263. 

Gourdeens, the inhabitants of Byland and Kittis, pradtife 
inoculation, p. 145. 

Greenwich, feme obfervations from 1762 to 1764, com- 
municated by Mr. Mafkelyne, p. 201. Tranfit of Ve- 
nus, of 1769, obferved, p. 355. 

Grinders, foffil found in North America, different from 
thole of elephants, p 37- 


H. 


Hailey, Dr. his error in determining the places for obferv- 
ing the laft tranfit of Venus, accounted for, p. 115, 

116. . c 

Hamilton, the Honourable William, on the eruption of 
Mount Vefuvius of 1767, p* i. Makfes no doubt but 
that the whole of it was formed like a little mountain, 
which he obftrved daily rifing from the ancient crater, 
p. 3. Went up to the mountain, on feeing a new mouth 
opened, p. 5. His danger, p. 6. 

Havanna, the croton fpc at mn found there,. 

Heat, extraordinary at Rome, p. 336. 

Hetvfon, Mr. William, his account of the lymphatic fyftem 
in birds, p. 2 1 7. Has difeovered the ladleals in a turtle, 
p, 223. And the lymphatics in filh, p. 224. 

EoUand, Captain, his obfervations on the longitude, and 
latitude of the iflands of St. John and Cape Breton, 
p. 46. 

his application of pr. Saunderfon’s 
theorem for folvih^ unlimited equations to a cimo|f 


' ^ if , ,4;;, 

planss;. 
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Huftter., Mr. John, judged the fofiil grinders found iru 
North America not to have belonged to elephants, p. 
37. Has diftovercd the lymphatics in the necks of 
fowls, p. 220. 

Hunter^ Dr. William, on the bones found near the river 
Ohio, in America, and luppofec! to be elephants boiies, 
p. 34. His opinion about the ufe of the lymphatics, 
p. 223. 


L 

Jmuaritis Saint, proceffion of this faint made at Naples 
duiing the lall eruption, p, 9, 

Jaw-hones of elephants different from thofe of the folTiI 
fkeletons found in Noith Ameiica, p. 42, 43. 

Jgw rejed inoculation at Aleppo, p. 146. But pradife 
It at Bagdat, Bafibra, and Paltftme, ibid. 

Inoculstton, in u(e on the coait ot Barbary, p. i At 
Bengal, p. 130. At Aleppo, p. 140. In Arabia, p. 
143. In Georgia, p. 144. In Armenia and Syria, 
ibid. In Wales, p, 148. By feme Turks, p. 146. 
And by fome Jews, ibid. 

a natural 

blue earth, p. 187. 

Italy, mheh colder in ancient times than now, p. 65. 

K. 

ld»/, the Pfaenician name for the ifland of G020, p.. 1.3 8., 

K 1 t 

I, .I.J* 

bbltiiprehenffve genus of aniihalsy. p. 192. 

tsen is bittJs* p. 217. How dif- 
!>■ 2 19^ And iaa turtle, p. 223. 
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Lampinim. See Lupdnius. 

Landen, Mr, John, his new. method of comparing curvi- 
lineal areas, p. 

Latitude^ degrees of, meafured from Sobiefchitz through 
Vienna, Gratz, and Varafdin, p. 15, 16. Unequal, 
probably on account of the attraftion of the mountains 
of Stiria, ibid. Meafured in Pennfylvania, p. 274. 

iMva, running over the crater of Mount Vefuvius in fmalf 
ftreams, p. 3. Forced its way from different new 
openings, p. 5. 'Its fwiftnefs, p. 6. Its depth 70 
feet, and in fome places its width of near two miles, 
p. 10. Its extent fix miles, ibid, 

Lemery, Dr. his error with refpeift to the phofphorus, p. 336. 

Liefganig, Father Jofeph, his meafurement of three degrees 
of latitude under the meridian of Vienna, p. 1 5. His 
account is foon to be publifhed, ibid. 

Li^t, whether a fluid emitted, or motion communicated, 


p, 342, 343. 

Lupmiuh a general of the Samnites in the Social war, 
p, 257. 

fyftem, fuppofed to be wanting in birds, p. 217. 
Difcovered and defcribed, p. 218. Method of de- 


monftratingic, p. 223. 
fiQi, p. 224^ 


Difcovered in a turtle, and in 


'"tS, p. .223. ' 


M. 


M&hc Qmntth^ a Weiaman, faid to h&re planted a Bri- 
tiffi colony in America, in 1 170, p. g6, 97. 

Malkt, Mr. of Upfel, is to go to Fello, In Lapland, to 
obfervethe next tfanfit of Venus, p, 108. 

Punic medals fotfnd in fhat ifland, p. 2 35. = . . 

''medals, why fo called*', p. 235. 

■1. in Am^ica* p'., ifs;''.-' '?'■ ' ■' ' 1’ 


Mdn^ 
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Man^ fucprifingly recovered from a fever, p. 189. 

Afep of the Volga, p. 214. 

Marbles and precious RoneS;, probably the produce of 
volcanos, p. i2. 

Mars^ when and how its menftrual parallax is to be 00- 
ferved, p. 162. 

Maryland, limits between that province and Pennfyl- 
vania fettled by Meflieurs Mafon and Dixon, p. 270. 

Maplyne, Rev. Mr. his introduftion'to two papers of 
Mr. Smeaton, p. 154, 155. Communication of aftro- 
nomical obfervations made at Greenwich in 1762, 1 763,. 
and 1764, ,p. 201. Inrrodu 61 :ion to the account of the 
meafure of a degree in Pennlylvania, p. 270. Idis cle- 
cludfion of the length of the* degree from the obferv.i- 
tions of Meflieurs Mafon and Dixon, p. 323. Ob> 
ferves the tranflt of Venus, 1769, p. 355. 

Mafon, Mr. employed to fettle the limits between Mary* 
land and Pennfyivania, p. 270. Meafures a degree of 
latitude in that province, p. 2'74. Aftronomical oh- 
fervacions, p. 326. 

'Mayer, Father, his aftronomical obfervations atSwetzin- 

to be determined from folar bDfcrvirt'«li/''p- 158^459. 
Its quantity, p. i6o. .Muft be more accurately de- 
liticed from the raenftruaf parallaxes of Mars and Ve- 
nus, p. 162. The propereft time for obferving that of 
Mars, p. 163, 164. And 'of Venus, p. 165. May 

:f:1lbad^-rt»ip^,vivlithin a 24th p^et;qf,th©.w|iok,, p. 168, 




INDEX. 377' 

Mithod of obferving the heavenly bodies out of the meri- 
dian, p. 170. 

Miller, Mr. Charles, his experiments on the fowing of 
wheat, p. 203. 

Miihra, the god, on Punic coins, p, 243, 244, 

Monro, Dr. Donald, on the good effeas of the quaffi root 
in feme fevers, p. 80. 

Moon, its mean diftance from the earth to be concluded 
from the tranfit of Venus, p. 32.- Its relative gravity 
not fufficiently, determined, p. 158, 159. Eciipfed in 
, Pennfylvania, p- 331- . 

Motion, its doarine depends upon the computation ca 


curvilineal areas, p. 174* 

Mouffol, inoculation publicly proclaimed there, p. 144. 
Mountain, little, formed within the ancient crater of Mount 
Vfifijvius, p. 2.. Its height of 185 French feet, p^g. 
D»wiflgs of it made from time to time by Mr. Ha- 
milton, p. 3, and 14. , . , • j 

in COfhwaHjjiaeteorologirai oblervations made 

:riiere,.p. 89^ . , , 

UnrdochVix. Patrick, on the connexion between the 
patailaxesoffun and. moon, their denfides, and difturb- 
ingf 

^ 1'^ I 



iVh»/w, alarm in t^’Citjr occafioned by the laft erapdon 
of Mount Vcfuvius, p. 7. ^opogr^b^call'^®|^i the 
kingdom preparing, p. 19&. ■ '• ' ; - ^ 

Ne-mton, Sir Ifwc, his difet^ries^tw die coloai&«l bo- 
diesi -p. 6B, dpinioa'<».%^p.'3’3^ 34 ^- ' . 1, 
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Ohio, Ikelftons found ne.T that river in North America, 
p. 35 - 

Ofiris, worfidped by the Phoenicians in Malta, p. 262. 
Ovid, his dciciiption of the ixceRivc cold on thcEuxine 
fea, p. 59. 

P. 


Psjium, an ancient city in Lucania, p. 246. ks noble 
ruins, ibid. Ecrufean medal of that city, p. 247, 
Struck about the time of the Social war, p. 250. 
Parallax of the fun determined from the obfervations of 
the laft tranfit of Venus, p. 107. .Menftrual parallax, 


what it is, p. r 57. 

Parallaxes of fun and moon, their connexion, p, 29. 
Par/ofis, Dr. James, his account of a particular fpecies of 
cameleon, p. 192. , 

Pajferi, Signior, his opinion about a medal of Pcfeftum 
confirmed, p. .246. His miftake in decyphering one 
'oftheletters, p. 248. 

Xhotnas, Efqj on the diflferent fpecies of the 

Pennfylvania, degree of latitude tneafuf^a «%hat<province, 
p, 272. Advantages of the fituation, p. 273, 

Percttffwn, force of, whether proportioned to the velocities of 
bodies in motion, or to the fquares of thefe velocities, p. 

‘ ^y/^iXaife Tcafdnings 'of the refpe^ive fupporters of 
, ftfthefe opinitos^tg.. 1 8, 1 9. Experimerrts made in order, 
to account for the diverfity of appearances, from the 


.Bolotiianftone, p. 337- 
Qtjt, .b;y- being cxpof»f 4 to the fun, p. 338, 
imbibes light 'from ^ the 

'.^vdetfrminatioo ,pC 
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Venus, p. 107- He is to go to obferve the next tranfit 
at Cajaneburg, p. io8. 

Plymouth, meteorological obfervatioBS made there, p. 136. 

Pinguin, the Patagonian Ipecies defcribed by Mr. Pen- 
nant, p. 91. Are only found in fouthern latitudes, 
p, 94. The lefler fpecies defcribed, p. 97. The red- 
footed pinguin, p. 98, All thefe fpecies are of a dif- 
ferent genus from the bird called Penguin in the. north 
parts of Europe and America, p. 99. 

Priejily, Dr. Jofeph, on rings confifting of all the prifma- 
tic colours, made by el^ricat explofions on pieces of 
metal, p. 68. 

Punic charafter onMaltefe medals, p. 235. 

Q. 

^airupeds, the ladteals eafily found in them, 

^ajfi root, good in fevers, p. 80, 8i. 

R. 


Rain-water, probably contained within the bovyels of 
Mount yefu|ips^; ar, .;^„,^Ghwg^^|fpm,.|4Qun|,,Et- 

na, p. , * 'V “ ’ ' , ’ ' , " £. ' . 

Regiomontanus, the inventor of decimal fraftions, p. 207. 
Ricbardfin, Dr. Willkm, on the force of perciilTidn, p. 1 7. 

. His experimenKt. made with clay on that fufajedt, 

'p, 'i ■ ' I 

Rokertfon, Mr. Johti, on the theory of circulating d^imal 
fraftiojis,, p. 207. ' ,■ . ; 

great heats in that city, p. 33 d. ^ » 

R(yal Society, the Conncii ^, ordered a degree 01 iatitap® 
to be meafured in Nor^ Atpedca, p, “ 

Ruffell, Dr. .^lex^def,^^ was infold at Ale ppOgJi ^ 


p.' 
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Ruffell, Dr. Patrick, his account of inoculation its Ara- 
bia, p. 142. • 


Samnits Etrufcan medal explained, p. 253. 

Shorty Mr. James, on the cold of 1 740 compared with 
that of i) 6 S in London, p. 55, 56. 

Siberian bones, probably the fame with thofe found in 
North America, p. 44,45. Different from thofe of 
elephants, ibid. 

Smeaton^ Mr. John, on the menftrual parallax arifing 
from the mutual gravitation of the earth and. moon, 
p. 156. Defcription of a new method of obferving 
the heavenly bodies out of the meridian, p. 170. 

Smoak from Mount Vefuvius reached to the ifland of Ca- 
prea, 28 miles off, p. 5. Covered it entirely during 
the laft eruption, and fpread over Naples, p. B. Sha- 
dow of it marked on the furface of the fea, p. tr. 

SHcks thruft into the crevices of the lava, long after 
the eruption, took fire immediately, p. io._ 

1000 feet, p. 3. 

Smtzm^en, aftronotnical obfervations made tihere, p. 

':jSw^en, the. Rev. John, hi^ intctpretatKsn ‘of, a Pumc 

' -iSbin ^if the ffland ofGozo, p. Of m Etrufcan 

rCoin of Poeflttm, p. 246. Of a denarius of f he Vetu- 
riarnfatfliy, J 5 . 253. Gf another Punic siqin of Gozo, 
OfjaninediteilKuBiccoih, p.%65, . 








i U'’ ill® 
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Toim, or Toinij fuppofed t© be the fame with.the moderoi 
Temifware, p. '59. 

Topographical .map of Naples and Sicily ordered to be 
mad'e, p. 1.96. . 

Tusks, found in North America, have been judged to be 
real ivory, p. 41, Their form is fomewhat different 
from the elephant’s, p. 37. 

Turtle, ladteals and lymphatics difcovered in that amphi- 
bious animal, p. 223, 224. 

Turb, fome adopt inoculation, p. 144— 146. But rejedt 
it in moft ‘parts of the Ottoman empire, ibidU 




Venus, its inenftrual parallax inay be obferved, p. 1^5. 
Its laft tranfit obferved at Naples, Malta, and Ta- 
rentum, p. 200. That of 1769 expedted tadetecminc 
the parallax of the fun, p. 127. Obferved at Green- 
wich, p. 355. 

Virgil, his account of the frozen rivers in Calabria,' 

priridipfc, p".' 26— 31.* ■ " ' * • 

Volga, river, imperfedtly reprefented, p. 215. More 
accurately farveyed,.and delineated in a hew map, by 
Mr. Forfter, 


m 


Wdes, inoculation known there jn laft 
‘ .p.148* ' ■■ ^ 

Peter, -Oh ritei jeslpaatore ^,iie 4t at 

Stockimlm' during 'V_ 

4,, I , ' , , ; 4 
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Warfaw, the greateft cold ija that city, p. 151. Decli- 
nation of the needle there, ibid. 

Watfont Dr. William, his accounc of Mr. Miller’s expe- 
riments on the fowing of wheat, p._ 20 

What) common red, fown and divided .by Mr. Charles 
Miller, p. 204. Surprifing multiplication of one 
grain, p. 205. 

Wine) in a ftate of congelation during the Hay of Ovid 
at Tomos, p. 61. And defcribed in the fame ftate by 
Virgilj,^.i 62 . ’ V 

Wolf 6 ) Dr. on the great cold at Warfaw this year, p, 
151. And in 1740, ibid. 


. Z. 

Zamoni) Mr. Rizzi, bis account of feveral aftronomlcal 
obfervationa made in the kingdom of Naples and Si- 
cily, p, 196./ 


t'he End of the Fifty-Eighth vdtt/Miif 




